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AN EVALUATION OF THE TANNIC-ACID TREATMENT 
OF BURNS* 
By James B. Mason, M.D 


or PHILADELPHIA, PA 


Ir 1s desired to contrast and evaluate certain results o 
1 1 } ‘ 
-eatment of two series of burn cases at the Presbyte1 Hospit 
Tea l 
attention 1s direct to the mortality statistics in children, s 
» LWiitiadl ¥y ‘ ‘ hb, ChiIMG 4 p> Uil il z PiLacliiAeg ‘J asm « i l { 
fatal ( ) i ( 11 iTl¢ { { {) 8) l ] l 
sionincance 1 he e series Of patients received tannic thet 
+ ; } 7 ; } ] 
other PTOUp Was treated Dy a variety of methods 
Rez CU OT l riyiental l Crature W hile Was 
within the scope t this paper to discuss the physiology of burt 
been so much recent noteworthy experimental work that a bri 
certain papers W erve to correlate the newe! nys OL1Cal CONC 
with the tannic-a therapy In this field the researches of | 
y! 
. | ’ ; 1) ].] ] na hi ; ] ] sato4 
mV ULIN 1 Lie \ ALIN i «A SUL alt . i L\ ) i J . 
his c VOTKCI alOoc} ina ( e been 


When tann | was introduced into burn therapy, th 


at 


¢ i trie r ¢ 
1S yet widely held 1 that this ive coat e the bu 
vented the absorpt poisonous products lessene ( 
Underhil ” worl 1] \\ th cl os, has presented sé veral bits Ort ¢ 
controvert this older contentio1 He tound that absorpti 
untreated burne: irtace Was marked vy retaras over normal s 
ured by the rate of disappearance of certain dyes Underhill ,!” 
ing to refute th irn toxin theory, showed that the extracts 
tissues and like preparations of normal skin produced almost ident 
tions, when injected into test animals. He stated that the alter o 
caused by blood concentration would adequately explain the toxze ly 
substantiation of Underhill’s contention Harrison and Blalock® have 
reported that the grafting of burned skin on a fresh wound g 
was not productive f toxemia, and turther that the transfus 
blood obtained Irom a eve rely burned Can cle hol did not 
toms of toxzmia in a normal dog 
Following an experimental burn there is a rapid accumu 
cedema in the adjacent tissues Underhill, et al...) '*'*8 and Be ' 


Blalock? have shown tl at this cedema fy 
posiuon ol! blood plasma In dogs, due to the I 4 t tl 
cedema fluid does not escape, as 1n humans, into large blebs t 

* Read before the P iladelphia Academy of Surgery, October 
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resorbed. This anatomical characteristic of the dog’s skin presented a 
of determining the degree of fluid loss from the circulation to the 
It was shown in animals, in which about one-sixth of the body area ha 
burned," that there was a marked loss of fluid from the blood 
amounting to 70 per cent. in one dog. This work was confirmed by 1 
who found that the average total fluid loss {rom the volume of circ 
blood in eighteen animals, which had received exactly one-half of th 
area burned, was 57 per cent. He suggested that the beneficial eff 
tannic acid in man were probably a result of the prevention of flu 
rather than by the prevention of absorption of toxins. 

The review of the experimental literature has brought forth cert 
of evidence, which are in harmony with, and aid in the interpretati 


clinical results of tannic-acid therapy. The concept may be adopted that the 

impervious non-irritating coagulum bars the loss of fluid from the circu 

by preventing bleb formation, as suggested by Blalock. This lessens the 
+} te 


degree of blood concentration somewhat, and aids in ameliorating the 
attending this phenomenon. Further, the protective coagulum eft 
“chemical debridement” by promptly fixing all of the devitalized « 
the underlying tissue presents a most favorable surface for th 
ingrowth of epithelium. 

Study of Mortality.—It is well known that mortality statistics ha 
greatly improved following the adoption of tannic-acid therapy 
man’s* mortality fell from 27.8 per cent. to 14.9 per cent., and Banct 
Rogers! reported a reduction of from about 40 per cent. to about 20 pe 
Glover® recently reported a mortality of 9.6 per cent. in a study 
burned patients treated by tannic acid during the years 1926 to 1931, 

a series of 121 cases treated from 1922 to 1926 by numerous methods 
a 14 per cent. death rate. 

The technic of local application of tannic acid and the general tr 
of the patients have been too often described to merit discussion. 

The methods of treating burns in this hospital with tannic aci 
discussed in 1928 by Griffith.’ The only deviation from Griffith's dese: 
of technic has been in the use of stronger aqueous solutions of tanni 
than the 2% per cent. solution recommended by Davidson.® We 
agreement with Glover and others that the coagulum is more rapidly 
by the 5 per cent. and 10 per cent. fresh aqueous solutions. We hav 
the preparations of tannic acid suspended in water-soluble jelly bass 
few cases and while the results have been uniformly satisfactory, the number 
of cases is too small for comment. 

The many clinical benefits which Davidson and others described 
well known, and have been so often confirmed that their mention in this paper 
would be superfluous. 

In the series of cases from the Presbyterian Hospital, there wer« 
one patients treated by many methods during the period January 1, 1922, to 
November 17, 1925; and ninety-seven cases treated by tannic acid during 
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| the period November 17, 1925, to December 31, 1931, inclu 























i / ; ii uo 
} " ‘ 4 ‘ 1 ‘ 
of the data, children and adults have been s¢ irated, the t 
| ‘ 
all patients of thirteen years and under 
Mar VY oT the } iit deaths noted in | LpDle it were the re 
accide 5 . a €© stated 1n : egvard tila nospitals 
casualties larg rom factories and other industries will |] 
tality rates, and t variation as to source of irned patie 
variance of mortality hgures in the literatur: 
, | , ; > +1 | > 
[he total mortality for the first series was twenty-six d« 
patients or 25.5 per cent Further classificati showed f 
- 
Total ' ; ' Adult * Adult " . . ’ 
’ a + q lal — 5 
Cases Deaths ' 0 * Cases * Deaths ' "Children' Deaths’ 
’ ' ’ ' ' ' 
er 7 ‘ —e T r = > = 77> —— 
s9a8 ' #616 i if Bee 2 "33.5" is > —.  * eae 
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aeatns ).5 pe 
In contrast wing the yption of 1 | therapy, ( 
ot ninety-Ssevet tients there were tl tee eaths all [3.3 
marked lowering of mortalit \ substantial reduction of the death rate w: 
found in the fifty-two adults with nine deaths—17.3 per cent However, 
the most striking benefit of this form of therapv was shown in the forty-five 
children, in which group there were four deaths—9.3 per cent edu 
tion of mortality by more than threefold is impressive, since the tw eries | 
children were found to be wholly comparable as to types of burns 


\ 
Late Fatal Secondary Infection In discussing their mortality figures, 
Glover® and Beekman?® found that the majority of their patients who su 


{ { 


cumbed died within the first forty-eight hours, and that in the remainder 
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a fatal termination was the result of secondary infections, sepsis, 
various times after this first period. Following the introduction of 


CuHart I 
TOTAL DEATHS 26 
WITHIN 48 HRS. 17 65.4% 
WITHIN 6-10 DAYS 7 26.9% 
AFTER 10 DAYS 2 7.7% 


~ 
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acid they noted fewer deaths from infections, and rightly concluded 








therapy was a factor in lowering the incidence of infections. A simil 


has been made, with the results appearing in Charts I and I] lt 
PI g 








Cuart II 
TOTAL DEATHS 13 
WITHIN 48 HRS 11 84.6% 
WITHIN 6-10 DAYS , 2.7% 
AFTER 10 DAYS I 7.7% 
/O 
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K & 
Ya 
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| = 8 
TEs F¢# SETS # zo zi 
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observed in these charts that before the employment of tannic acid, s« 
patients (65.4 per cent.) succumbed directly to the burn within fort) 


hours and that nine deaths (26.9 per cent.) were from infections, after 
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Similar series would probably shew a figure higher than 8.2 days but less 
than 34.5 days. It must be apparent that there is a definite reducti 
hospitalization in burn patients treated by tannic acid, and that both the 
patient and the hospital budgets are beneficiaries. Another economi 
TABLE II 
Morbidity 
SL See —a ll l,l ll 
Age : Degree of :% Body : Days in :: Age : Segree of : % Body : Days in 
3 Burn : Area : Hospital : : Burn : Area sHospital 
"Tet Series 1922-November 19225. = 
Se eee ee eee ee 
24 6:182 +: 40 : 28 «= gs2lmo: 1,2,3. : 20 : “he 
a «  ¢ be tke ¢3a¥e: 75 
= eS enalineaer lee arlene ener eer eres 140 
aa —————_  ¢  —_i ike” 4 == : of 
——  ¢ ¢  s¢%ms S@8 + 0 +: 3s 
———_.. ¢ <2 - 5 eo si, 
a .. ¢ 05 464 ..4 o 2 12 
oe eet Rew: 2 ewe 40: 65 
2nd Series November 1925-1931 
oe See €¢ 0 0° Sk 3: Bt kee + 9: 
18 : 2&3 +2 : 2 i: Ee See 2 : 
et fe t+ ¢ net * + 0 : 
2 : 243 +: 20 : 2&2 t:4:ie2 : 2 ¢ il 
_ Or ae er ae ee ree ree ee 
ie had. os. eee ot. 3 
7 : lee? : 20 3 ‘wee Se et 
a-ame «8 + 0 6% #S. ¢ 60 + 8 yw 
———<- s ¢¢ © 2 @as, 5 8 : 3 
a . ee eee 25: 2 
Ser RS “Sr Wie ae 200: #17 
SUM MARY 


f thera 


of tannic-acid therapy may be briefly alluded to—the lessened cost « 
peutic agents and apparatus, and the saving of time by hospital personnel 
caring for patients as contrasted to the other forms of therapy. These fea 
tures represent a considerable saving per patient to the hospital. 
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THE TREATMENT OF OLD UNHEALED BURNS 
By Joun Staice Davis, M.D. 
AND 


Epwarp A. KirLtowsk1, M.D. 


or BattTimore, Mb. 


THE purpose of this paper is to call attention to that group of old ( 
sive) burns, which have been treated unsuccessfully elsewhere, whose h« 
has for one reason or another been delayed, and who have been admitt 
the hospital from months to years after the original burns occurred. \\\ 
consider only the problem of healing the granulating areas and not the 
manent relief of scar contractures. 

These cases are seldom received with enthusiasm in a general su1 
clinic on account of the length of time they must stay in the hospit 
because of the great amount of medical, surgical and nursing car« 
require. Nevertheless, one or more of these old burns can usually be 
in every large clinic, and inasmuch as they eventually have to be treat 
the Plastic Division, it has become the custom here to refer them to us 
unhealed state. \We believe this is a wise solution as we are interested 
healing of intractable wounds, in preventing avoidable scar contractur¢ 
in relieving these contractures when they occur. 

The problem which usually presents itself is a patient in extremely 
physical and mental condition with more or less extensive unhealed 
which are frequently complicated by serious scar contractures, or begit 
scar contractions. The continuous loss of fluids through the granul 
areas and the absorption from these areas, which are always infected, 
to the pain and invalidism, have caused the patients to lose ground sté 
and by the time they are admitted they have reached a stage of low: 


vitality where progressive healing has ceased, where the granulatior 


unhealthy and where grafting or other operative procedures cannot be carri 


out successfully without a long and careful building-up process. 

In order to illustrate some of the difficulties met in treating thes¢ 
unhealed burns and to show the methods which were used to induce h 
and which have been successful in our hands, we have selected six cases 
our series at the Union Memorial Hospital, which will give an idea of 
of the types encountered. Three of these patients are children and thre 


adults, and, for convenience, we will consider them in these two groups 


Case Reports 


Group I.—Case I.—An eleven-year-old boy was admitted to the Union Mer 
Hospital in Baltimore, June 8, 1929. In June, 1928, his clothes caught fire and 


severely burned on the right side of the body. He was taken to a hospital els« 


for treatment and remained there for five months. He was then cared for at hom« 
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heit daily. Urinalysis was negative. Blood Examination—Hemoglobin, 48 


Leucocytes, 8,900. Clotting time, six minutes. The Wassermann reactior 





The blood group was IV 





| 2B 
Fics. 2A and B (Case I continued The right arm and forearm are adhe 
and to the chest-wall Note the angle at which the arm is adherent to the chest 
to be thrown backwards and preventing the patient from lying upon his back l 
raised, but there was no active tion in the wrist There is a small area iof sh 


near the elbow 


Progress m Hospital He was placed in bed upon sterile sheets under a 


ted 


at about 99° Fahrenheit by electric bulbs, and the granulating areas were trea 


f 250 cubic centimetres of whole citrated blo 


aration for grafting. A transfusion « 
given June 24, sixteen days after admission, which raised the hemoglobin to so 
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dressi r the 4 . i s¢ empera ré n 
hemog 13 pe t. Jul ‘ t i itter the first gr small 
deep graft ere ike t I lumbar reg ler local anzsthesia and placed 
in the intervals betwe those previ us] planted ( kig . These were again suc 
' 








DAVIS AND KITLOWSKI 


cessful and the general condition of the patient began to improve so that six d 
the second grafting the hemoglobin had risen to 47 per cent. and the areas wer¢ 


covering with epithelium. July 15, ten days after the second grafting, another 


fusion of 230 cubic centimetres of whole citrated blood was given and two day 


under nitrous oxide and oxygen anzsthesia, the adhesions between the arm 


chest-wall were partly separated, so that t’.e arm could be brought forwar 
was loss of blood and the hemoglobin fell to 40 per cent. two days after the 


The patient could now be placed upon his back and extension apparatus was 


the legs to overcome the contractures. July 31 a third transfusion of 300 cubic cent 


of whole citrated blood was given and the hemoglobin rose to 68 per cent 
an attempt was made to straighten the arm at the elbow. This was only | 


cessful because of the danger of breaking the atrophied bones and tearing tl 


pa 


ay 


k 


ap] 


vessels and nerves. Traction was applied to the arm. August 29, small dee] 


were taken from the right buttock and placed upon the chest-wall and tl 


where the adhesions had been broken. September 5, the legs were nearly st: 
the hemoglobin was 80 per cent lo hasten the healing of the few remaining 


areas more small deep grafts were taken from the abdominal wall under 





Fics. 4A and B.—(Case I continued.) Three days before discharge. Heal 
for an area over the elbow Note tl } rn ] 
can be seen on the thigh 


novocaine anzsthesia and were applied in the usual manner. By October tl 
globin had risen to 91 per cent. and the patient was permitted to sit up in a cl 
area in the axilla which had not healed entirely was grafted October 10 

deep grafts taken from the left abdominal wall. By the end of November, tl 


was able to walk and was discharged with some contracture of the elbow 


al 
right groin which will have to be dealt with later. There was a single unhea!l 
about three centimetres in diameter over the elbow. The duration of the hospit 
was one hundred and seventy-two days. (Fig. 4.) 
One year later, the patient returned for further operative work and had 
healed durable scar. (Fig. 5.) 
Case II—A white boy, aged three years, was admitted to the Union M« 


Hospital June 12, 1931. Seven months before admission, he was severely burt 


his clothes caught fire. He was treated at home by a physician. Three w 


V¢ 


admission, a fine rash appeared over the body, the face became swollen, and 


high temperature. The rash disappeared in a few days but the burned area | 


drain much more profusely and his general condition became very much 


was an anemic, emaciated boy lying upon his back with the legs fle 
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in about thirty minutes. The extension apparatus completely corrected th 
of the leg (Fig. 8) and probably minimized the contraction in the axilla 
part of July, a few additional 


small deep grafts were placed on an 





Fic. 6 (Cc 


ase II.) Conditior sion seven months after the burt I i 
the right side of the body from the | lder to the groin and the inner side f the t 
also the axilla, almost to the elbow he right leg could not be extended complete 
and on one near the groin to complete the healing. The patient was entirel 
and walking by the sth of August and was discharged ten days later 


total stay in the hospital was sixty-four days. 





Fic 7 (Case II continued | r veeks itter idmission and three weeks 
begun. The area is about one-half the original size lhe arm had been kept 
contraction 


It will be necessary for this patient to return for 
after six months of massage and passive motion. 
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metres of whole citrated blood was given under nitrous oxide and oxygen ana . 
The general condition began to improve again and by the end of November the 
globin was 70 per cent. In spite of every effort the patient continued extremely 
so that all the treatment was carried out with great difficulty. (Fig. 11 On D 
2, under nitrous oxide and oxygen anzsthesia, small deep grafts were taken { 
thigh and scattered over the chest, arms and the abdominal wall and Ollier-1 
grafts were placed on the neck after the adhesions had been divided, th I ! 
tions removed and neck extended The Ollier-Thiersch grafts were only parti 
cessful. The small deep grafts took nicely and two weeks later other small d 
were taken from the thigh, under avertin supplemented by nitrous oxide at 
anesthesia, and were placed in the intervals between the small deep grafts 
applied. Improvement was rapid until December 22 when albumen and _ pus-cell 
appeared in the urin 
temperature remained hi ' 
continued for a montl 
treatment and the het 
fell to 55 per cent. A 
of 210 cubic centimetres 
citrated blood was give | 
general anzsthesia Dur 
following month the hn i 
gradvally rose to 65 pet 
the urine cleared up. Fk 
20, under general at 
small deep graits vere 
from the thigh and placed the j 
few remaining = small 
areas These were su i 


There was a recurret 
high temperature and the 
condition for several weel 
which the improvement 


1 
' 


rapid. By March tl 


n 


bin was 60 per cent. and 





end of the month it wa ' 
cent The patient was j 
to sit in a chair and 
charged June 7 alter a 
the hospital of « t 
Fic. 9.—(Case II continued.) The wound healed Note (Fig. 12.) The use f ra 
the source of the grafts on the left thigl Subsequently there 
will probably be some contracti of the scar in the groin anesthesia of some sort : 
and axilla, which will require relaxation at a later date sential in this case wher 
special procedure was carried out on account of the extreme nervousness of t j 
This patient has since returned to the hospital for the relief of scar 
of the neck and axilla. While at home in the interval, she has been perfe 
and has gained weight 
Analysis of Cases 1, Il and I/11.—The first three cases will be 
as they are all children, their ages being, Case I, eleven; Case II, three; 
Case III, four years. 


They had all been burned with fire respectively one year, seven months 
and two months before admission. One had had hospital and hom 
ment and the two others home treatment. All of this group of children wert 
highly nervous, had learned to dread the dressings and it was very d 
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to gain their confidence \ll were emaciated, anzmic and in 


general condition. 





I ( ase 11] ( onditio 1 acd s tw t} fter the . I 
granulati! t the i 6 the i 
was not ed Lhe f the ft . tact @ 
side was covered wit tior The left arm |} eon 1 ed to the wrist 
to the elbow here w healed area inv o the ; stan dal 


was held 
\pparent intense pain was present in all these cases. The haemoglobin 


was 48 per cent., 45 per cent. and O61 per cent. respectively on admission 
t) |} | 





red The right ir? he Nl h rogres s een mace | healing There s 
contracture of the neck Note the growtl s 4 thel m tror the nipples and the uml 
were not dest ed Bec é f the ulcers on the back of the head and on account of the 
condition of the patient, the eck and arm ec ad not ve kept extended sufficiently to coml . 
contractior 

Fic. 1 Care II] continued Conditio1 t time { discharge Note the r t 
neck and some contracture f the left anterior . , fold The individual small deep 2 
be seen on the trunk The healing is stable nd the scar is soft [he patient was sent | 
several months of massage and passive motion 11 rder to prepare for subsequent a a 


neck and axilla 

All were in blood group No. IV. The Wassermann reaction was negative 
in all. The granulations were badly infected in all and varied from sluggish 
to exuberance in each case. 
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Marked scar contraction was already present in the eleven-year-ol 


three-year-old patients, who had been burned respectively one year and si 


a) 


months before admission, and was well started in the four-year-old gir] 


had been burned only two months before admission. Every effort was made 


in each case by means of extension apparatus and posture to prevent furthe1 


contraction and to overcome that which had already taken place. 


All of these patients were transfused, Case I, three times; Case II, onc 


and Case III, twice. 


All were grafted with small deep grafts, Case I, five times; Cass 








« - 
Fic. 13A 
Fics. 13A and B (Case IV.) Condition on admission 
burn. The head was almost completely denuded of skin The 
of both eyes. The granulations were pale, exuberant, very a 
general condition was extremely poor The entire unhealed are 


Ik 13B 
three and one-half n 
re is marked ectropi 
dematous and inf 
was exquisitely sel ti 


three times and Case III, three times: in addition, Ollier-Thiersch grafts wert 


placed on the neck of Case III with only partial success. 


In all of these cases, the main lesions were on the trunk and extremities 


In only one case, III, was the neck involved. 
was in Case I, one hundred seventy-two days ; 


Case III, two hundred forty-five days. 


The hospitalization necessary 


Case II, sixty-four days; and 


In Case III the course of the treatment was interrupted by a number o! 


attacks of pyelitis with high temperature and other disturbing symptoms such 


as extreme mental instability and nervousness. 


After the treatment was well 


started steady general improvement was noted in all. Our object in all of 
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TREATMENT OF OLD UNHEALED BURNS 


these cases was to heal the lesions; to combat scar contractions as far; 


’ ial aS were 


able, then to send the patient home for massage and general building up 





. - , ] f | - - ‘ 7 
It was necessary r each one of them to return subsequently for the reli 
of scar contractions. It 1s probable that these contractions were considerably 
1 1 1 1 1 - 
more marked than they would have been had we had control of the treatment 
from the beginning, but the situation, extent and depth of these burt 
the condition ot the patients would have made it very difficult for us to pre 
ee ee a a ee ne Tape Sees ’ 
vent contractions ¢ nad every precaution been taken early In othe S 
‘arc TT Tidons 7 OW neo d > | byt ~ 1} } » W911 ssible t revent 
scar col actiol W11lt eep pu4ri May ve 1mMpo u€ TO preve 
° 
eo. 
., 
* 
vf 
_ 
} ( ( 
‘ Fy 
1 wi s 
(FRO I] ( \ white male aged forty-three ears, was admitted t the 
Union Memorial Hospital April 1 28. In December, 1927, three and one-half months 
before admissiot ma asoline explosio1 he was severely burned on the head, face, 
chest, upper extremities and the right leg He was treated at home by a physician, 
during wh | time the a ls healed H S veneral condition had bec« me ste idily w S¢ 
and he came t salt re for treatment The skull was denuded of skin excepting for a 
nd | | { | 
small patch over the left parietal region and the unhealed area was exquisitely painful 
There was intense photophobia. Both ears were destroyed. The tip of the nose and the 
ale had been partly destroyed. There was bilateral ectropion of both eyelids with a 
corneal ulcer of the right ey: There were extensive unhealed areas on the face and 
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neck. (Fig. 
extended by 


the left calf 
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13. A-B.) The hands were claw-shaped and the fingers stiff ar 
contracted scar There was a granulating area on the lateral 


five by seven centimetres in size in the midst of dense scar. 1 


from the granulations on the vertex and forehead ran down into the eyes a1 


severe irritation. There was a general glandular enlargement The heart 


were negative Urinalysis was negative Blood Examination.—Red cells, 


\ 

B 

Fics, 15A and B (Case V.) Condition of the inner and outer aspects of the left tl 
four months after the burt [he extremity was completely bare of skin from the ¢ 
inkle except for a patch on the outer side of the thigh and a patch over the tibia I 
contracture in the popliteal space The granulations are of all types and had to be treats 
in different locations 
white cells, 14,000; haemoglobin, 80 per cent. The Wassermann reaction was 


The blood group was I\ 


Progress in Hospital—The granulations were prepared for grafting and 


mologist was called to care for the eyes. Three days after admission small ce 


| 


were taken from the right thigh under per cent. novocaine and placed upot 


head. This 
tient’s eyes, 


was done first in order to check the exudate from running int 


Three davs later small deep grafts were placed over the back of 
\ | I 
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in order to allow the ead to rest on the pill W and ¢ veek ate \ 

deep graits were placed over the right parietal regio; April 20, small deep ¢ é 
placed over the 1 { post-auricular region and under the chin Five t 
right parietal regi i graited and ne week later the ( wn ot the ‘ 

these graitings were e under local anesthesia and th graits were pla R 
turbed granulatior 1 rie hands were massaged 6 F e graits A S 
and the healing pr essed satistactorily until] July 7, when a slight tect 

on the head and { ‘ ri atted area Che gene nim é 

but the patient became mesick aj d was discl areca against our advice I 24 

July after a lh Spita ition Of one hundred and fifteen ¢ VS At the t € 

the head was almost healed but th could 





, Ay i ste ! ews of tl g 
time of discharge Note that tl nt ture in the ‘ te s e has beer 
entire are heale the 
, ' , | ‘ 
ectropion (Fig 14 urther plastic work oy the ids and ¢ sewhere S at 
some tuture tin 


CASI \ \ \\ t male aged twenty al We é Imitt l ti t] [ Mer rial 


Hospital May 4, 1926. In January. 1 


20, tour months before admission. he was « verely 
burned on both the left thigh and leo He was treated in a local 
during which time the burns on the hands healed \ttempts at grafting é eg 
and thigh had tailed a little progress id beer made in healing Phe s still 
intensely painful ste patient was then referred to us for treatment Phere som 
sCarring ot both hat ind the left wrist Phe left leg ind thigh were A 
unhealthy granulatior trom the gr: in ft the ankle except for al irea ] . 
thigh and a small ar 1 over the tibia just below the knee he leg was ght 
angles to the thigh. Ther was much pain. The granulations were pale, exubs al 
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infected. (Fig. 15.) Urinalysis was negative. Blood Examination The het 


was 85 per cent. and the clotting time was three minutes. 


Progress in Hospital—An attempt to overcome the contraction was mad 


of an extension apparatus. The granulations were prepared for grafting and thre 


; 


after admission small deep grafts from the right thigh were scattered over 


1 ++ 


lating areas which were suitable to receive them. June 4, small deep grat 





A 
B 
Fic. 17A and B (Case VI 1 Imissio two vears and eight 1 nt f 
The deep ulcerations extended down to the femurs just above the knee joints rl 
were below these ulcerations The scar er both knees was ulcerated and the patella 
anchored about five ce::timetres below their normal positions The legs were fi 
at the angles shown and could not be moved The plaster boots were t 


Balkan frame for tract:or 


taken from the right thigh and applied in the intervals between those fir 


on other areas now ready to be grafted. These were again successful and t f 
surface of the leg was healing rapidly. June 14, small deep grafts were placed the 
popliteal space and July 12 the posterior and lateral aspects of the leg wert fted 
These healed uneventfully and the patient was discharged well on August 12, after a 


stay in the hospital of ninety-eight days. (Fig. 16.) 
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grafts were successfully placed on the granulations which were ready on Ma 
1932, and other similar grafts were applied to the remaining unhealed areas on M 

The improvement in general condition was gradual. April 20 1932, the leg 
almost straight and all the ulcers are practically healed. The right patella is 
freely movable and the left patella is gradually loosening. 

The patient is beginning to walk about the ward on crutches, and this is 
time for three years that he has been on his feet. He was discharged May 2, 1 
one hundred sixty-eight days in the hospital. It is probable that further rela» 
eventually have to be done after function is more fully restored, but this will 
paratively simple on account of the improved condition of the tissues and 
general circulation. (Fig. 18.) 

Analysis of Cases lV, Vv and VI. These cases may also be 
although their lesions were quite different. All of these were adults 
ages being, Case IV, forty-three; Case V, twenty, and Case VI, thirt 

Cases IV and V were burned in gasoline explosions and Case \ 
oil explosion, respectively three and one-half months, four mont! 
thirty-two months before coming under our care. 

Case IV had been treated at home, Case V in another hospital and ‘ 
in another hospital and at home. All of these patients suffered gr 
\ll were emaciated and in very poor general condition. The hemos 
Case IV was high, 8o per cent., considering his general condition, as 
of Case V, 85 per cent. In Case VI, the hemoglobin was 51 per cent 
were in blood group No. IV and in all the Wassermann reaction was 

The granulations varied in type from sluggish to exuberant 
infected in all. Scar contracture was marked in every case, being of 
type in Cases IV and VI. ‘Transfusion was done twice, Case VI. A 
grafted with small deep grafts, Case IV, six times; Case V, four ti 
Case VI, twice. 

In Case IV, the main unhealed lesions were on the head and extre1 
In Cases V and VI, the lesions were on the lower extremities. The ho 
zation necessary was, in Case IV, one hundred seventeen days; in ‘ 
ninety-eight days, and in Case VI, one hundred sixty-eight days 


1 


In Case VI, the treatment was delayed by severe attacks of kid: 





due to stones. Steady marked improvement followed after the treatment 


well started. Case IV has not returned for further treatment, alt] 
contractures of the eyelids, efc., would eventually require it. In 
further treatment was unnecessary. In Case VI, the patient wil 
return for relaxation of the scar contractures in the popliteal space 
of the hamstring tendons 

Discussion.—By the time these patients are admitted to the hospit 
morale is usually badly shattered and every effort must be made to | 
up again. Physical weakness makes them irritable and impatient, 
severe pain endured over long periods with painful dressings and the 
tion of further painful dressings is constantly on their minds. It is 
to say that extreme gentleness during dressings is essential and every 
should be made to make these dressings as free from pain as possible 
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In very nervous children such as Case III, it sometimes is necessary 1 
general anesthesia even though it may be dangerous. The anesth« 
such a case should be as short as possible and of a type which will b 


likely to cause pulmonary irritation. 

The larger types of grafts such as Ollier-Thiersch, half-thickne 
whole-thickness grafts require a clean field for a successful take and 
they can all be placed on a clean, healthy, undisturbed granulating surf 
will take, this surface must be in perfect condition. These large graft re 
more often placed on the raw surface left after the removal of the 
tions or after excising completely the granulating area with its fibrou ( 
In cases of the type we are considering, we feel that the loss of blood 
by either of these operations, even though it might be small would b 
sirable. In addition, the larger operative procedures necessary and th 
sive areas of normal skin required to furnish these larger grafts seet to 
us to be in these cases inadvisable whether under general anzesthesia o1 tet 
sive infiltration. Furthermore, in some of these extensive burns, cor 
tively little normal skin remained which could be used as a source: 
large grafts so a type of graft had to be chosen which could be secut 
sufficient amounts from limited areas, especially since it was inevitab! 
repeated grafting would be necessary. Isografts are not sufficient] 
factory to justify their use in these cases, particularly since ther 
marked anaphylactic reaction in certain instances. 

We are convinced that the most desirable type of graft to use in the 
cases is the “small deep graft” often referred to erroneously as t 
graft.’* These are whole-thickness grafts in the centre tapering 


thickness of Ollier-Thiersch grafts at the edges. These grafts are sot 


confused with Reverdin grafts which consist of the epidermis wit! 

very thin layer of dermis. The small deep graft differs from a R« 

graft in the same way that an Ollier-Thiersch graft differs from a whol 
thickness graft. The Reverdin graft could be used in this group of es 


} 


since the source of the supply and the ability to survive are about thi 
as the small deep graft, but the Reverdin graft will not give as stabl 


as the small deep graft because it does not contain sufficient corium to giv 


durability to the grafted area after it is healed. The small deep grafts ar 

not replaced by scar after healing has taken place and remain as permanent! 

definite patches of skin. The amount of contracture in the healed ar i 

be considerably diminished if the small deep grafts are placed fairly closé 
* The term pinch graft seems to us to be entirely out of date. At one tim 


grafts were obtained by pinching up a superficial bit of skin with forceps and 

or pinching it off with scissors and on account of the method the grafts wer: 
“pinch grafts.” One frequently hears the term used also for small deep graft 
there is no excuse for using it any longer, either for Reverdin or small deep grafts, a 
the use of forceps and scissors has long been abandoned by surgeons having a 

for tissues, as they cause unnecessary trauma, both in lifting and cutting the gr 


thus violate one of the fundamental surgical principles. 
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grafts which will heal the area as completely and quickly as possible and 
thus minimize further scar formation. 

In some of these old cases, the contractures already present could not 
safely be overcome suddenly by force on the operating table because th 


blood-vessels and the nerves might be shortened and they might tear, cau 


gangrene and possibly a forced amputation. There was also the possibility 
of breaking the fragile atrophied bones. On this account an attempt was mac 
to stretch gradually the contractures already present in the old unhealed 


burns by continued traction. Those which were due to posture and ISe, 
could be corrected by this method. 

Traction was applied by means of weights and pulleys and the extremities 
gradually extended. The wounds were then healed with the extremiti 
the extended position. Massage was instituted on all healed and unl 
areas and the patient was urged to move the part as much as possible 

The contractures which occurred after scar shrinkage had taken plac 
had to be relaxed at some later date, when the patient was in better cor 

After the wounds have been healed by grafting, it is essential that the 
patient be sent home for six months, at least, for massage and passive 1 
as the scars need time for softening and releasing from deep attac! 
before the relaxing operations should be done. Also the patients have b 
in the majority of instances, surfeited with hospital routine and ne 
entire change of surroundings to say nothing of a new point of view 

It was necessary for five out of six of the group of typical cases rey 
in this communication to return for subsequent release of scar contt 
In criticism, it might be said that the treatment used could not be parti 
effective if these were the results, but when we consider that even at 
date of admission after the injury, it was frequently necessary to exert eve 
resource at our command in order to save the lives of these patients, 
idea of the problems with which we had to deal may be appreciated 

Comments.—The condition of patients with old unhealed burns is 
very poor, both physically and mentally, and they must be thoroughl 
up before skin grafting can be done successfully. 

The unhealed area should be grafted as soon as the granulations 
suitable condition and healing should be induced as quickly as possible. We 


have found the “small deep graft” the best type to be used, as they n be 
obtained from comparatively small areas of skin, some of which could not 
be utilized to furnish larger grafts. 


In these old burn cases, subsequent operative work for the releasé 


scar contractures is almost always necessary. There has been no attempt 
in this communication, to consider the methods used to obtain permanent 
relief of scar contractures following these old burns. Scar contraction must 


be combatted during treatment by suitable traction apparatus in orde1 
minimize permanent deformity. The operative relief of scar contractures, 
which often occurs in most carefully treated cases, should not be attempted 
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A STUDY IN EXTENSIVE CUTANEOUS BURNS* 
By Monroe A. McIver, M.D. 


or Cooperstown, N. Y. 


THIs paper is based on a study of sixteen patients with « 
cutaneous burns of the body and extremities. In five instances th 
proved fatal. 

General Management of Patients—The burned areas were tre 
constant applications of 5 per cent. tannic-acid solution, according 


method of Davidson,' until a satisfactory tan was attained. The b: 


was in most instances maintained by the use of electric lights w 


cradle; on one occasion, where a number of burn cases were admitte 
time following an explosion in an oil refinery, the temperature of the 
room was raised and maintained at a suitable level. Fluids wer: 
being administered by mouth, by rectum and in the more serious « 


i 


either subcutaneous or intravenous injection of normal saline solut 


of a 5 or 10 per cent. solution of glucose in distilled water. M 


was administered in doses sufficient to control pain. 
Types of Studies Carried Out.—In addition to making the usual 


it 


of temperature, pulse and respiration rates, daily blood counts wer 


and the sedimentation rate and hematocrit recorded. Frequent est 


were also made of the plasma chlorides, non-protein nitrogen, blood 


and plasma proteins. In certain instances isolated measurement 


made of the carbon-dioxide combining power and the calcium and pl ( 


I 


content of the plasma. The total intake of fluid was measured 


output of urine recorded. In addition to the “routine clinical” e> 


tion of the urine, estimations of the chloride content were carried 
a number of instances. Since the fluid that accumulates in large suy 
blisters may be considered typical of the fluid lost from the vascular 


in burns, this was in one instance aspirated and analyzed. 


Blood Counts.—tThe results of the count of the white and the red 


cells are shown in Tables | and II. In most instances the initial 


count was made within a few hours after the burn occurred. The 
as noted below in general confirm the early studies of Locke.* 

W hite Blood-cells. -As will be noted from Table I, elevatior 
white count is a constant finding and in the more severe cases 
an extraordinary height within a short time. (See case No. 5.) 
parison of the counts in the fatal and the non-fatal cases shows 


high white count in general indicates a poor prognosis. 


Red Blood-cells—Locke,? in his early publication, called attent 


* Figures from the Surgical Services of the Massachusetts General Hospit 


the cooperation of the Medical Service. 
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the great increase in red cells that frequently occurs in cases of severe burns; 
one case in his series showed a count of over nine million. This author 


correctly interpreted this finding as a relative increase due to concent: 
of the blood. 

In most instances of the present series, red counts were unfortu 
not made on the first day of the illness. In several cases, how 
decidedly high count was found on the second day. In a few cases « 
tions of the red cells in both capillary and venous blood were carried ou 


and in most instances it was found that the capillary count was definitely 





t, ] ' —— higher than the venous count, indicatin 
75 b-san stasis of the blood-cells in the superficial 
xC 6 
ti capillary bed. 
70+ —Haematocrit | ‘ 
65 ee OM Hematocrit Readings and Sed 
60 | Rate tion Kate. ~The hematocrit readings at 
i 5 the sedimentation rates* are show: 
. ..| Table Ill. The findings in two t 
E 50 . : 
$335 i cases are also shown graphically ¢ 
TE> [4% Tt . : 
- | 
$3 y 1; one of these patients (Case | 1e 
z> \40 / : 
7 the other (Case VI) recovered 
35 , . ail 
30 | z . It will be noted that the charact« ( 
; ‘ findings were, in general, an increase 
: 25 a / 
Po | f / the percentage of red cells and a 
Sse 20 | -2 P of the sedimentation rate. The increas« 
- €% . 
2 = 15 | \/ percentage of red cells is due to 
£ if / ° 
2 => 10 - tration of the blood and 1s c 
E \¢ 74 : 
3 mane FA parallel to the severity and extent of t 
~ / ; F : ' 
en . * burn: in one tatal case (No. | 


2 ) + 5 
Dey of illness 
Fic. 1 in which the hematocrit and sedimet sample of bloc dd, and it will be o rve 
tation rates on two cases over a period of 


five days are plotted; data from Table III that some concentration persisted 
It will be noticed that on the second day 


cells constituted 7O per cent. ol 


of the illness there was a marked concen- long as three days in spite of \ rou 
tration of the blood, as shown by the | ~, x : aia 

hematocrit In Case I the red cells con- forcing ot fluids. The delav in s¢ met 
stituted 70 per cent. of the total sample of 4 : : 

blood. The rate of sedimentation was tation rate is also due in part to 
markedly slow in both patients After 5 

vigorous administration of fluids the hemato- tration of the blood. This alone. how 


crit readings were lower, being essentially 


normal by the fifth day. During this period eyer. js not sufficient to explain thy 
there was an increase above normal in the 4 


sedimentation rate. ture, for in several cases notably Cast 
IX and X (see Table II]I1)—marked slowing of the sedimentation rat 
occurred in spite of the fact that the concentration of the blood was littl 


or not at all changed. It will be observed that after the first few 
sedimentation rate usually rose to normal or above normal levels. In certan 

* The blood was drawn into glass tubes graduated from I to 100 mm., as described 
by Plass and O’Rourke.* The sedimentation rates were read at the expirati 


hour. The tubes were then placed in a centrifuge and centrifuged at high 


twenty minutes; at the end of that time the percentage of red cells was read 
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according to this author, when the slough began to separate, there occur: 
an elevation of the plasma chlorides and an increased output of chlorid 
the urine. 

The changes in the values of the plasma chlorides are probably r 


to the disturbance of the water balance in the three types of body flu 





the circulating, interstitial and intracellular fluids. The observations on the 


plasma chlorides in the present series are presented in Table LV. 


TABLE 


IV 


Plasma 


( ‘hlorides 


100 


cc 


) 


(Mgs. per 


























































































































CASE NO. | DAY OF ILLNESS 
| 
lst | 2nd] 3rd | 4th! 5th | 6th | 7th [Sth [9th |10th [11th [12th Ji3sth] 14th] 16th | 
| a 
1 | 595 |601| 576 562 587 540 
7s SD Ce Ca Se Se Se 4 
2 | Died a few hours after admission 
a - T er 
als 632 
: | 7 
4 551 | 640 678 
5 Died a few hours after admission | | 
| | "| 
6 589 | 586 | 548 541 | 
= 1 | | 
7 548 584 
aie EE —_ 
es + T 
a 615 | 584 574 ‘|572 | L 592 
r Y | ~ 
9 586 | 577 | 530 541 
: = as wil 
10 590 586| 609 
-—— + ie on ~ a es 
| 
11 584 | 577 | 589 595 | L 4 
12 578 | 549 | 590 568 548 (559 | 569 609 ! 
13 589 | 566 | 573 562 | = oe 
| 14 | 578 |607 | 582 620 | | | 
15 572 552 i | 
=* | = 
16 | 544 | 563 584 | | | 








be noted that the values are in general normal, although in several instances 


they are in the lower normal range. cases (No. 4 
the values were above normal; this patient was treated with large volumes 
of normal saline solution, but in spite of the larger intake of flui 
chlorides (see Table VIII) and the high plasma chlorides, the output 
urine was small and its chloride content low. 

Non-protein Nitrogen.—Elevation of the non-protein nitrogen of the 
blood following burns has been reported by Davidson!,® and also by Beck 
and Powers.® In one of the cases reported by these latter authors the 


In one of 


the 


fatal 


blood urea was eighty milligrams per 100 cubic centimetres on the third 
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CASE NO. 
+ T T 7 T - + y - 
4th | 5th | 6th 14t 15t 
+t + + —— 
1 3e| 59] 26| 42] 35 65 | 130 | 13 
} i a 4 =}. — EE 4 
2 45| Died a few hours after admission 
| —_ + — + + a ce ———$—$— a ——_—_——_— oes — — - 
& 3 45 31 | 
ie 1 . 4 ee oe Ee we 4 oun 
4 a“ } 66 | 140 
SS et See ee Ee SS a ee ee = 
5 Died a few hours after admission 
6 | ] Ke ] 33 | 30 30 | T l | 
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7 47 25 
i ~~ ee a ae ae ae EEE - 
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EE SEE a. ee ee i. mall 
9 37 31 
10 29 
1 30 23 2 24 
a ! =o ———EE ee = a 
12 32 2 37 8) 32 
+ 4+ - ee ~ —- 
13 27 27 22 2 
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on the basis of altered permeability of the capillary walls, an 
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1 





i con 


that it indicated a loss of the whole plasma rather than simply of th 
further reported a characteristic rise in the fibrin and globulin 


content. 


plasma, while the albumin showed a fall. 


Blood Sugar. 


first day of the illness showed, in the majority of cases, a marked i1 


I am in agreement with this conclusion. 


Davidson and 


The blood sugar determinations on samples take1 































































































TABLE VI 
Serum Protein 
(/ essed in Percentage) 
7 
| CASE NO. DAY OF ILLNESS 
lst znd | 3rd 4th 5th 6th | 7th | 8th _| 
1 | 4.5 
2 Died a few hours after admission 
7.3 Before | 
a Glucose | 
e| 3 7.5 
ft after 
5el 
4 5.2 | | 4.9 
5 Died a few hours after admission 
6 6.1 | | 
7 664 | 2 | 6.3 
e! J 
8 4. 4.5 | 
| 3 663 | 
| (0 566 6.8 6.1 | 602 6. 601 | 
11 
12 6.6 6.5 | Gell 
eS 4 
13 
- | | | 
, — ; | 
15 7.9 | 604 
| 5 — 
16 6.6 | 6. 
| | _| 
rising as high as 266 milligrams in one case. This is probably con 


with the rise in blood sugar found in traumatic shock.® 


The values 


to normal within the first twenty-four or forty-eight hours. 


less severely burned patients there was no rise. 


Carbon-dioxide Combining Power. 
g 


combining power when taken within the first twenty-four or 


hours showed essentially normal values. 


oped a definite acidosis, Patient 


No. 4 


In som 


Measurements of the carbon 


tort 


Patients Nos. 4 and 8 lat 


on the 


fifth 


and 


last 


1. 
qiady 


t 
l 


illness having a carbon-dioxide combining power of 28.2 volumes pet 
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salt solution given intravenously or subcutaneously; in certain insta 
5 to 10 per cent. glucose solution was used. 

The diminished output of urine and the low excretion of chlorid ; 
spite of the large intake of fluid were striking findings in all the 
cases. In the less severely burned cases, also, there was some suppr¢ 
of urine and a low excretion of chlorides. This diminished kidney fu 
is an important finding, and may be of fundamental significance. 

Davidson® has suggested that the urine chlorides are low becau 
blood chlorides are below the renal threshold; this may hold true i: 
instances, but obviously cannot explain the low excretion of chlorid 
Case IV. Davidson, whose cases were kept on a fixed sodium chl 
intake, noted an increased output of the chloride of the urine at 


the time the slough separated. The cases in the present report we 
studied long enough to detect this late rise in chloride excretion ; 
of the cases, because of the high fluid intake and low urinary s 
developed cedema of the feet and ankles and dependent parts. 
Routine clinical examination of the urine carried out in most of the 
showed the “slightest possible trace’’ of albumin. In one case (IV 
was recorded as “a trace” on the fifth day of the illness. A numbet 
fatal cases showed rare granular casts with an occasional white blo 


Cases I and IV in the terminal stage showed acetone and diacetic acid 
The Cause of Death.—lIt is not the purpose of this paper to revi 


Le 


enormous literature on the toxemia of burns; reference to this wil 


in the works of Pack® and Pack and Davis.'” There are at the present 
two principal theories as to the cause of death in extensive burns 
of the oldest and most firmly established in the literature is that the sym] 
and death are due to a toxin absorbed from the devitalized or part 
devitalized burned tissue. More recently, Underhill and co-workers*! 
have contended that the symptoms are due not to a circulating toxin but 
marked concentration of the blood. These authors point out tl 
highly concentrated blood has difficulty in passing through the capill 
circulation is slow and aération of the tissues deficient; the larg: 
vessels are not properly filled and the heart has not sufficient blood t 
upon. In consequence of the partial asphyxiation of the tissues ther 
be alterations in the metabolic process and disturbance of the heat-regu 
mechanism and kidney function. 

Tue fact that great concentration of the blood occurs in extensive 
ficial burns is beyond question (in the present series the volume 
cells, as indicated by the hematocrit, reached a figure as high as 70 pet 
see Table III) and undoubtedly the secondary effects of this condition ar 
profound. In spite, however, of the evidence brought forward by Und 
in support of the view that concentration of the blood is responsible for the 
death, it seems questionable whether this is the whole story. As show! 
Tables Ill and VIII, a number of fatalities occurred in the present series 
although the concentration of the blood was combated with large intakes 
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of normal salt solution. It may be argued that in several of thes 
death occurred after the acute stage had passed and may have been 
infection of the burn. This is possible in certain cases, especially in Patient 
No. I, who survived eleven days; in other cases, however, 1t would 
seem likely. All the patients were treated under as strictly aseptic cor 
as possible. 

Certain pathological lesions sometimes found in burn cases at 
have been brought forward as evidence of a circulating toxin; th 


6,17 


notably duodenal ulcers'*' and hemorrhages into the adrenals,' 


though other lesions have also been reported—as, for example, cloud 
ing of the kidney and degenerative changes in the liver and central 


0 Underhill’? explains these findings on the basis of the fa 


system. 
as the body is burned the heat may penetrate the body cavities deeply 
to bring about local circulatory changes of sufficient severity to cause the 
ulcers and hemorrhages. This explanation seems to the author uw 
tory; it does not seem reasonable that the heat could penetrate suff 
to account for lesions of such deep-seated organs as the duodenut 
adrenals. In Harris's case, referred to above,'® the burns were cau 
boiling water, so that the surface temperature could not have beet 
100° C, 
In the case of a death occurring within a few hours after an ext 
body burn, it seems probable that the cause is comparable to that in 
wound shock.'® The cause of death in patients who survive the eff 
the preliminary shock and die later seems to the author still an open qi 
Although it may not be the only factor in the cause of death, or 
even the principal factor, the importance of the concentration of tl 
cannot be minimized. There is some question, however, as to whethe: 
condition comes about simply as a result of local loss of blood plas 
the burned area, or whether there is a general lowering of capillai 
meability all over the body. Underhill’ believes the loss a local one 
and Blalock*® also agree that the local loss of plasma is sufficient t 


the symptoms. Davidson’ (who believes in a circulating toxin) cot 


that there is a general lowering of capillary permeability throughout the 
body. The observations made on the patients of the present seri 
include any measurements that would be applicable to this point he 


amount of subcutaneous cedema and swelling of a seriously burt 
tremity is striking and the local loss of fluid is obviously considerabl: 
two of the patients in this series also developed some generalized 
of the dependent parts, but this was not surprising in view of th 
amounts of fluid they were receiving and the low renal output. 
Treatment.—The general points in treatment have been touched on undet 
General Management of Patients. Since concentration of the blo 
lowering of the total blood volume is undoubtedly a serious condit 
itself, the volume of fluid administered must be adequate to corré 
condition, the amount varying with the age of the patient and the severity 
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ARM-CHEST ADHESIONS AND THEIR PLASTIC 
RECONSTRUCTION 
BY THI TUBE FLAP METHOD 
By Jacosp KuLowsk1, M.D 


oF lowa Curry Lowa 


THE object of this paper 1s to discuss arm-chest adhesi 
thoracic adhesio1 <illary webs) in general, and to describe tl 
structive procedurt ised in a case herein reported A xill 
function were rest y the tube flap graft lhe associate 

} tures were corrected by the Z-shift flap method 

Burns about the lla, whether produced by the dry flame « 
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deviations so injurious and far-reaching in their general effects fron uri 


' contracture In 1 ther anatomical situation is the restoration of torm so 
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important in the realization of a good functional result The axi 


the arm in abduction is a pyramidal space presenting a rather de¢ 
(armpit) and four walls. “The successful reconstruction, or readju 
the axillary space, is the key to the relief of the condition.” Thi 
hollow contour can be renewed only by the excision of the scar ti 
the recovery of the cutaneous surfaces by adequate normal skin. 

Certain inevitable and far-reaching sequela of axillary burn cont 
make adequate reconstruction imperative, whenever possible. The 
of these is the inability, in some instances, to wear ordinary cloth 
bones of the shoulder girdle become atrophic and retarded from pre 
the scar and general disuse. Deformity of the ribs and limitation of 
excursion is present. Serious growth disturbances and scoliosis oc 
ticularly in children. Myogenetic and even myositic contractures ma) 
the axillary folds. Keloidal growths are not uncommon, and 1 
degeneration has been observed. 

The resultant web patterns vary from the thin lax membrane whi 
considerable motion to the solid plug of scar which obliterates the 
glues the arm to the chest. The thin web suggested the local shift 
ods of reconstruction about the middle of the last century. 

Many local shift flap plastic reconstructive procedures have beet 
] ’ 


Hnesiol 


with varying degrees of success in dealing with arm-chest ad 
eral cases have been successfully treated by these procedures in tl 
At first sight, these apparently simpler methods appear to be idk 
certainly less laborious than the method to be outlined. Although 
tics shall be presented it may be stated that the experience of thi 


disproves this supposition. Some of these required as many as sev 


tions by several different procedures before the final result could be 
as satisfactory. It should also be remembered that most of the 
flap technics were developed upon the observations of one or two 
may be axiomatically stated that there is no short road to the recor 


] 
ao 


of arm-chest adhesions. The greatest danger lies in trying t 
at one sitting. The work must be done in stages. 

The simplest treatment consists in division of the contracti 
forcible, or better still gradual, abduction of the arm, and the 
application of Thiersch grafts. This should be considered onl 
web is a very thin one. “It is a good plastic principle to remov 
tissue before attempting any sort of reconstruction.” Simple divi 
no cognizance of this primary principle, and recurrence is not obviat 

Other aforementioned methods employ the principle of shifting 
tissues after extensive undermining. Although these procedures 
ious in their illustrative geometrically precise diagrams, they are, 
practice, greatly limited in their execution by these definite qual 
the thickness of the web, the firmness, depth and mobility of the 
and its blood supply, and particularly the condition of the adjoin 
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Extensive scar contractures therefor preclude 


cated by Detontaine, Piechaud, berger, et al. Furthermore, extensive under 


large flaps fi 


mining oO 










which latter event may 


tendency to maceration « 


been observed 1m S¢ 


Garlock sta 


because of the uneven « 


tunity to examine several excellent results obtained by Blair, by his split s! 


method, at the Shriner’s Hospital in St. Louis, Missouri. This procedur 


merits serious consideratic 


Fortunately, dermogenetic contractures yield in part to gradual correction 
as GO Manv oO Y \ netic variety 1s preliminary conservative meas 
ure should always be instituted before any operative plans are made This 
same principle LD] lies also to the post operative period of treatment. 
Steindler states t] t atter reconstruction 1f 18 not necessary for the m4 


assume the extreme position 


at once. The tension of the new 


685 











JACOB KULOWSKI 


formed flap demands that such a position of full abduction lb: 


gradually and in steps. The other, most important of all, measures 
nary to operation include the building up of the general conditio1 


patient and the local improvement of the skin by massage. 
The arm-chest adhesion reconstruction in the case to be rey 
done in stages and consisted essentially of the transference of a 


from a distance with the maintenance of its blood supply, te: 


through a tube flap which was in turn utilized in the reconstructive 
Although skin plastic surgery goes back to antiquity, no one seet 
who first advocated the tube flap, but Gillies, of London, is credit 


development during the war. 


Caset.—The patient, Cecily Ann S., aged four years, was admitted t 
October 7, 1931, on account of arm-chest adhesions the result of burns 
clothing ignited accidentally while playing with matches in May, 1931. W 
by the application of ointments. No splints. Healing with contracture 
Condition is shown in Figs. 1 and 2. Scoliosis and a moderate flexion ¢ 
the right hip also present. Due to skin irritation, the preliminary mechanical 
after admission to the hospital, had to be discontinued after one weel 
employed for her operative reconstruction were as follows: 

(1) November 19, 1931.—A single longitudinal tube flap was fashioned 
wall posteriorly as close to the axilla as the scar would permit (Fig. 3), wl 
the skin and subcutaneous tissues. The length of the tube flap is so plan 
urement that its distal end may later be transported to its final bed just unde: 
border of the cicatricial» web, and consist of sufficient skin to complete the 
of the axilla. Healing was uneventful except for several temporary stit 
which occurred chiefly on the chest wall. 

(2) December 9, 1931.—A rectangular flap, with rounded corners, of sl} 
cutaneous tissue continuous with distal pedicle was completely dissected awa 
underlying fascia. This was then replaced, after careful hemostasis, a1 
edges approximated with interrupted dermal sutures. The purpose of this 


to permit the formation of new blood-vessels through the proximal pedic] 


complete severance of the distal end from the chest wall (Fig. 4.) H 
uneventful. An intercurrent respiratory infection now caused some del 
treatment. 


(3) January 8, 1932.—A portion of the scar was excised just below 
axilla to receive the distal end of the flap. (By leaving the web intact, at 
post-operative splinting is obviated.) The original temporarily raised 
now excised and transported to its position below the web. The proximal 
mained undisturbed. (Fig. 5.) The flap was then carefully approximat: 
dead space was obliterated by fine catgut sutures uniting the subcutaneous t 
flap to the chest wall. 

Due to the area of the distal flap and because of retraction, a consider 
resulted. This could not be entirely obliterated even after the employment 


relaxation incisions. The residual small central gap was allowed to granulate 
Examination after five days revealed apparent necrosis of the distal 

transported flap, although the tube itself remained normal. There was 

fluid accumulation under the flap and some serous discharge. This was gent! 


dependently. Four days later a moderate retraction of the bed scar edges was 


But the flap itself was apparently in better condition and remained atta 


dressings were continued. One week later only the distal one-fourth of the 


actually necrotic, and this was now resected. A moderate amount of drainag: 
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for some length of time but finally cleared up after local and general ultra 
(4) April 12, 1932.—The proximal pedicle was freed. Definite ble: 

tube flap was noted. The tube was opened along the line of closure 

a moderate amount of shrinkage and fibrosis of its subcutaneous structur: 

was sufficient to cover the axillary defect All the dense mass of 

axilla and the web was excised and the arm was easily abducted t 

The remainder of the flap was transported to the axilla. Careful hem 


eration of all dead space followed. Chromic stay sutures were taken in th 





Fics. 6 ind Pe Showing in nt f abductior ot the rn btained 
tube flap thirty-six days after the final transportation of the entire tul 
been correctively influenced 


and deeper structures of the axillary folds to prevent subsequent retract 


and arm were then firmly immobilized to the chest wall in about fort 





abduction to prevent excessive tension upon the flap. Healing of the 


eventful. (Figs. 6 and 7.) After complete healing, full abduction 
obtained by gradual correction with a turnbuckle abduction splint 

(5) September 6, 1932—The scoliosis and the flexion contracture 
quired further operative interference, and correction was accomplished | 
This technic is particularly indicated in contractures where it is imp 
the scar, and was first described by Denonvilliers, in 1856. (Davis. ) 


flaps of scar-infiltrated tissue are utilized. To do this some manceuvre mu 
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out which will relax the contracted band and break the line of scar tensiot 

portation of flaps thus formed is made possible because there is always sl 

the tissues in the direction of the contraction and usually excess or fulln 

sides of the contracted band It is most applicable in contractures which pr nt a 

prominent bridle or web but it can also be utilized in those contractures I 

characterized by a groove (Fig. 1 plainly shows a bridle in the 

ridge along the right flank was utilized as a bridle in that situation.) 
The technic of the incisions outlines a Z or a reverse Z, and the resulta 

interchanged, thus lengthening the area of the scar. The longest line of the Z 

along the prominence or in the middle of the grove, if the latter is present 


begin at each end of the central incision on opposite sides with their angles 








' 
7 
Fics. 8 96 nd kt t six fr t} Ste the 9 ate 4 — ‘ of the 
mont} f the Z fr A amt f the 1 ‘ it . fia; 
necessary The two triangular resultant flaps are then undercut, mobilized 
and their tips sutured into the opposite angles formed at the outer ends S 
The irregular wound is closed and dressed 
In this case these procedures gave ex ellent resuits (Figs. 8 9, and 
flaps over the flank were quite extensive and permitted correction of the scoliosis imme 
diately following the iting of the flaps. Healing was uneventful 
Comment It is necessary to emphasize certain factors which have been 
omitted in the description of the procedure for the sake of clarity 
lhe operator should become familiar with the “lines of the skin” which 
indicate where the skin tension is greatest, and will serve as a guide to the 
' 


| proper placing of incisions, and their direction and extent with a view to 
providing minimum subsequent scarring. Due to the transverse direction 
of the normal skin tension field upon the back, there resulted considerable 
retraction of the skin edges following the formation of the tube. This gap 
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was approximated without undue difficulty after the establishment 
plastic relaxation incisions. It is evident that a transverse tube, « 
it would necessitate its complete subsequent torsion, should mi 
tendency to separation. ‘The size of the secondary distal flay 
accurately gaged, and will depend upon the mobility of the 
elective site. In this case considerable difficulty was experience: 
ing to close the defect following the removal and _ transport 
rectangular flap, in spite of the fact that the final excision wa 
thirds of the original area mapped out. 

The viability of an unusually long flap, when this is necessa1 


further insured by temporarily interrupting the parallel incisions, 1 


ing a somewhat linked tube. The interrupted portions may lh« 
form one tube after the blood supply has been established. The 
of this primary tube is demonstrated in this case. Arm-chi 


1 


require rehabilitation in several stages. One may depend upon tl! 
ance of the flap’s viability should unforeseen circumstances caus¢ 
delay between operative stages. 

Sharp borders should be sedulously avoided in skin grafts 
their tendency to necrosis. Instead of the rectangular flap, as u 
case, it is far better to plan the so-called “frying pan” type otf 
this precaution been accurately observed, the disconcerting parti 
following the transportation of this distal flap would have b 
part minimized. 

Following the excision of scar and its cutaneous surface, ther 
tendency to retraction of the defect margins which may exert | 
sion upon the oratt or even spread beyond the area of th 
cutaneous surface over a scar area is often histologically und 
from normal skin. (There is usually a loss of the papille el 
It is wise in preparing a bed for the graft, in the region of 
incise (not vertically) and allow retraction of the skin borde: 
subcutaneous connective tissue has been excised. The mors 
the better the functional result, particularly in extensive scart 
the formation of the tube has added to the general constrictio1 


chest. Excessive retraction is to be especially guarded against 


proper. The skin edges must be securely stitched to the deep str 


the axillary folds with chromic sutures. Retraction will follow 

consequence but the normal elasticity of the graft will accomn 

to this after healing has taken place and the graft has taken 
Injury to the important vascular and nervous structures of th 


be avoided in the excision of the scar plug from the armpit. The 


will usually prove to be more extensive than is apparent at the out 


tortion of the normal landmarks accompanies severe scar contracturé 


1 
} 


region. Accidents may be prevented if one remembers that tl 
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Historical—In 1866, Sanizky* and Monkewitz* independently descril 
forms of inguinal hernia among Russian recruits. Their descriptions indi 
were dealing with cases of artificial inguinal hernia although they were ur 
fact. In 1888 and 1890, Orlow” recognized and described cases of artif 
hernia: “A type of hernia occurring in young men of military age, hithert 
It was his belief that they occurred only in Jews, and only on the left side 
of subsequent observations, both contentions were erroneous. Wroblew 
reported eight cases which he had observed. In the same year, at the Tent! 
Medical Congress held at Berlin, Bornhaupt™ presented an undoubted case 
come under his observation at the Military Hospital at Kief. Even then t 
that an inguinal hernia could be produced artificially did not meet with genet 


In 1893, Schulz was able to collect from the literature 133 cases 


All were direct; 121 were right-sided and only twelve left-sided. In 18 
reported twenty-two cases and Crasnoff® described eight cases that came 
Many other reports are presented in the Russian literature but up to 18 


1 


differentiation was attempted. It was only in those instances in which th 
teered the information that an artificial etiology could be assumed defi 
more, surgeons did not believe that a person in good physical conditi 
sufficient damage to the deep layers of the abdominal wall without nar: 
a hernia. 


Etiology—tThe production of an artificial inguinal hernia invol ef 
nite method of procedure as practised by a “‘felscher.””. The patient 
taken to an isolated field so that any outcry he may make will 
attention. No anesthesia is employed as a rule; in rare instance 
chloroform is used. The voluntary victim is placed on his back 
assistant guards the upper extremities, the “operator’’ kneels astric 
and thighs. The “operator” then invaginates the scrotum with the 
and palpates the superficial inguinal ring. If only large enoug! 
the tip of the finger, the ring is first torn. The forefinger is tl 
past the superficial ring mesially, downward and backward wit! 
force to overcome all resisting tissues. This involves a teari 
posterior wall of the inguinal canal, namely, the transversali 
rather painful procedure for the patient. When the properiton 
peritoneum are reached all resistance is overcome. Tearing of the peritoneut 


The foregoing manipulations having been completed, the pa 
vised to take snuff liberally in order to produce sneezing. He is al rdere 
to exercise violently. In due time, ranging from several days 
months, a hernia becomes manifest. Sometimes a hernia does 
even though the “felscher” has done his work perfectly. Th 
this will become apparent. The hernia produced is always ot 
variety. It presents at the mesial part of Hesselbach’s triangl 
to the edge of the rectus and above the spine of the pubis. Althou 


on the left side, these hernias are also seen on the right side, 


bilateral. 
Experimental.—The investigations of Galin,!® in 1899, dispell: Il the 
controversial points surrounding the subject of artificial inguinal hernia; he 
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Here, too, Galin obtained a direct hernia in spite of the fact that he had attempted 


produce one of the indirect variety. The hernial tract, however, was obli 
perpendicular to the plane of the abdominal wall. Such a hernia was placed n to the 
abdominal inguinal ring, and its poorly developed sac covered the cord m« ly ar 


anteriorly. It thus gave Galin the impression of being an oblique hernia; but careful dis 
section and plaster-of-Paris impressions demonstrated that the bulge was m to the 
inferior epigastric artery. 

In the absence of a preformed sac it is only at the fovea inguinalis n that 


sufficient displacement and thinning out of the peritoneum occur to favor the 

of a hernia. Upon this basis Galin explains the invariable finding of the direct var 
both in artificial inguinal hernias and in inguinal hernias produced experimental] 
cadavers. 

The experiments and observations of Krymow™ are of interest here 
abdominal wall with a finger which, with the invaginated scrotum, was pu 
the inguinal canal. The cadaver was then placed in the upright posit 
instances a hernia was immediately discernible. In others, besides the upright 
was necessary to press on the abdomen before a hernia was noted. In a few pite 
all the manipulations, careful dissections failed to disclose a hernia. Kryn 
the above findings on the basis of normal variations in the anatomical cont 
the inguinal region. Abdominal walls may be classified as being strong, 
strength, or weak, according to the development of the muscular, fascial, and 
} 


planes. The aponeurosis of the external oblique presents variations in thickn 


formity, and in the absence or presence of defects in its structure. There ar: 
tions in the size and shape of the subcutaneous inguinal ring. It may be tria1 
or round. 

Krymow investigated fifty male cadavers (100 inguinal regions) and four 
in the shape and size of the inguinal interspace. This is the area lying betwee 
most fibres of the internal oblique and transversalis muscles above, Poupart 
below, and the edge of the rectus muscle medially. Forty-six of the interspace 
a slit-like formation and the lowermost muscle fibres ran almost parallel to Poupart’s lig 
ment. In thirty-four instances the area was elliptical and in the remaining 
triangular. In the triangular form the lowermost fibres of the internal obliq 
versalis muscles ran horizontally over to the edge of the rectus. Krymow 
instances in which the interspace presents a large triangular formation, al 
being equal, the defense against hernia formation will be the weakest; o 
when the interspace is slit-like, the defense will be the strongest. 
Finally, Krymow found that the transversalis fascia is not of unif 


throughout and presents also great individual variatiors. Along the edge 


muscle the fascia is reinforced by the tendinous band of Heule, through w 
attachment to the spine of the pubis. At the medial edge of the deep ing 
fascia is reinforced by strong arcuate fibres known as the ligzment of Hess« 
nearer the fascia approaches Poupart’s ligament to become coatinuous wi 
the deep inguinal ring, the stronger its fibres become. This is true als 


expanse of the fascia as it approaches the strong iliac fascia with which 
tinuous. It is important to note that the weakest part of the transversali 
inguinal region is placed at the fovea inguinalis medialis, where practi: 
direct hernias and all artificial hernias occur. 

Krymow dissected the inguinal regions of the cadavers upon which hi 
to produce hernias experimentally. The tear in the aponeurosis of the exter 
always followed the line of its fibres. The pillars of the subcutaneous inguit 
apparently never torn. Nor did the transversalis fascia always tear; if 
easily, if taut it stretched under the pressure of the finger without tearing. | 


instance a strong blow in the form of a thrust was necessary to tear the fa 
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Frequently no trace is found of an inguinal canal. The cor 


are often separated from one another. The vas is firmly adhet to the 
sac and lies on its lateral aspect. The hernial mass appears as a ibout 
the size and shape of half a chicken’s egg cut longitudinally. Thi 


of the hernia is wider than any part of the hernial bulge. 

(b) Pathological Characteristics —lIn artificial inguinal he: 
logical alterations are found which are due to extensive adhesior 
and which are out of proportion to the small size of the hernia 
tions, adhesions, and thick fibrous tissue encountered are co! 
those often found in a recurrent hernia. The impression on 
all the tissues and structures have been glued together Phi 
fascia is adherent to the subcutaneous inguinal ring. The crura 
are thigkened and the superior crus is firmly adherent to the ante: 
and lateral edge of the rectus muscle. Normally this crus 
upward away from the underlying muscle when the inguinal 
opened. The cord is firmly fixed by fibrous tissue to the edg 
cutaneous ring and can be freed from the canal and from 
hernia only with the greatest difficulty. The transversalis f: 
adherent to the peritoneum of the sac. 

It is obvious, therefore, that in cases in which only th 
fascia has been torn the pathological signs may be trifling. Su 
are rare. In other cases, however, in which the trauma has beet 
pathological changes are extreme and readily attract the attent 
operator. between these two extremes the degrees of trauma 
the resulting pictures of pathological anatomy are many and 
narily sufficiently distinctive alterations are present to enabl 


entiate artificial inguinal hernia from the usual direct inguinal 


Diagnosis.—The diagnosis of artificial inguinal hernia, in th 
reliable history, is based not on any single pathognomonic cl 
but on the general picture of the condition. The surgeon wl 
knowledge of this type of hernia should have no difficulty in re 
Although the diagnosis may be made upon physical examinatiot 
be done during the operation. 

In the upright posture the patient presents a swelling just 
edge of the rectus muscle in Hesselbach’s triangle. The hernial 
shows no tendency to gravitate into the scrotum and on recl 
disappears spontaneously. Rarely, artificial hernias may becom: 
and even scrotal. Moschcowitz, who has operated upon mat 
hernias, has never seen one that had descended into the scrotun 
ficial hernia is always a direct hernia. The only suggestion tl 
oblique has come from Solomka!* who reported eight such « 
view is remarkable in that these eight cases comprise his entir 
is contradicted by all the experimental and clinical evidence at | It 1s 
my belief that an oblique artificial hernia represents an instanc WI] 

a preformed sac was present. The unobliterated processus vagii tters 
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Treatment.—The operative procedure to be employed in the radical cur 
of artificial inguinal hernia is in its essential feature clearly apparent to tl 
surgeon who encounters one of these cases. This feature involves a 
tion of the tear in the transversalis fascia, and the repair of the def. 


fascia in these cases is usually well defined, and affords an excellent tissue f; 
the repair. It is not lax and thinned out over the hernial bulge as is the case 
in the usual direct hernia. 

In clearing the structures of the inguinal region preliminary to the repai 
careful, sharp dissection should be employed in order to avoid injury to 
the components of the cord. With a little patience the fascial planes car 
be cleared without creating operative defects, especially in the aponeurosis 


of the external oblique and in the peritoneum. The transversalis . 
it forms a collar about the neck of the hernial sac, is carefully dissected away 
and is then mobilized from the underlying peritoneum and properitoneal fat 


for about a half inch all around. In some cases the peritoneum need not be 
opened. The transversalis fascia is sutured over the hernial bulg This 
fascia may be imbricated, or the edges may be brought together and the 
another row of sutures placed so as to infold the first row. When dealing 
with a lax fascia, a third row of stitches should be taken; the needle here 


practically always encounters firm transversalis fascia. 

The final features of the repair need no special mention here since they 
are the same as those employed in the handling of any direct inguinal 
Moschcowitz” effects a purely fascial and aponeurotic repair and avoids the 
inclusion of muscle in his cardinal sutures. The aponeurosis of the exter 
oblique is imbricated. The upper flap is sutured to the shelving edg 
Poupart’s ligament behind the cord, thus buttressing the repaired part 
the transversalis fascia with nothing intervening between the fascia 
aponeurosis. The lower flap is sutured over the cord, creating 
aponeurotic canal. 

Case Reports.—My interest in the subject of artificial inguinal hernia 
began in November, 1929, when I had the opportunity to observe a cas¢ 
the care of Dr. A. V. Moschcowitz. While preparing this thesis | have been 
on the lookout for similar cases and have been able to find two more. On 
of these cases was bilateral. Thus the writer has personally observed four 
instances of the condition. A casual search of the records of Mount Sinai 
Hospital revealed only two further cases. Doctor Moschcowitz, however, 
recollects that he has operated on quite a number of patients, approximately 
fifteen, in former years before emigration from Russia was restricted. Dr 
Leon Ginzburg operated on one patient in 1925, and on another in 1920; 


the records of these two cases were located through his courtesy. 


Case I.—S. G., twenty-eight years of age, born in Russia, admitted January 2, 1922, 
to Mount Sinai Hospital for left inguinal hernia, on the Surgical Service of Dr. Howat 
Lilienthal. He stated that the rupture was produced in 1915 in order to avoid militar) 
service; a left direct hernia with a defect in the abdominal wall, just lateral to the rectus 
muscle, about 3 centimetres in diameter. Edges of transversalis fascia palpabl Phe 
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bulge pre sented at the lower angle of the previous ope rative cicatrix Chet 
a wide defect in the transversalis fascia, admitting four fingers, the edg: ' 
be distinctly felt. This defect was just above the spine of the pubis 

the edge of the rectus muscle A secondary operation was perform: 


Moschcowitz. 

Case VI \. E., forty-two years of age, born in Russia, was admitté x 
1930, to the Surgical Service of Dr. A. A. Berg for treatment of pept 
physical examination revealed also bilateral direct inguinal hernia 


admitted two fingers easily, and presented a triangular shape with the 


outward. The mesial crus could not be lifted away from the underlying « 


muscle Soth crura were definitely thickened and rough, but were inta 


distinct hole in the transversalis fascia, the edges of which were quite thi 


of this hole was about 4 centimetres in the transverse direction and al 
| 


irection. In the erect position there appeared 


I 


in the supero-inferior 
bulge above the pubic spine just laterally to the edge of the rectus muscl 


bent position the bulge disappeared spontaneously 


On questioning, the patient stated that twenty-two years ago hi 
produce a rupture for hin He was taken to an open field away fr 
placed on his back with his hands clasped behind his head. The “fel 


his thighs. He then invaginated the left side of the scrotum with hi 


“Just like you are doing now,” stated the patient as I was explori 

The “felscher” then tore something, and caused a great deal of pair H l 
jump from tables and chairs and to do heavy lifting. In six weel 

“felscher” since a hernia had not yet appeared. The “felscher” told hin 


grown together again on the left side, and that he would have to repe 


the right side and the patient submitted to operation on the right side 

no hernia appeared and he was accepted for military duty. Four m 

the service, protrusions appeared on both sides and he was relieved 

because of his incapacit hese hernias have never given him at 

that he is conscious of their presence Partial gastroecton was 

chronic peptic ulcer and he left the hospital well, without hernioplast 
Case VII.—R. L., sixty-eight years of age, born in Russia, w 


1930, for a cardiac condition, in the private care of Dr. Murray Mintz. | 
tion revealed, also bilateral direct inguinal hernia In about 1884, at the a ty 


two, atter sixteen months of service in the Czar’s army, he emploved a 


"} 
him a hermia. This was done on the left side and was accompanied 
A rupture appeared on the very next day without any further effort \ 


later he presented himself to the camp surgeon complaining of his het 

accused him of malingering and threatened to imprison him. About « 

after a new surgeon was stationed at the camp, and he relieved the patient 

military duty. This patient states that it was a common practice t 

and that many of his comrades were relieved from further military dut 
About fifteen years ago, in 1915, a hernia appeared on the right 

lifting of a heavy parcel. In the erect posture a hemispherical bulg¢ 

side just above the spine of the pubis. The external ring was triai 

admitted one finger comfortably. The edges were thickened and the m« 

the underlying edge of the rectus muscle; this crus did not present a 

of its own. In the transversalis fascia there was a hole, about 4 centimett 


the edges of which were distinct. On the right side the bulge in the 


more diffuse, more shallow than on the left side. The external ring was 


admitted one finger. The mesial crus presented a sharp, thin edge wl 

from the underlying edge of the rectus muscle. The transversalis fascia 

did not contain a demonstrable defect or tear. In the recumbent posture the bulge 
both sides disappeared spontaneously. In this posture very slight coughit eda 
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Another point clearly brought out is the rationale of a fascial repair as 
opposed to a combined fascial and muscular repair in dealing with direct 
inguinal hernia. Granting the importance of the transversalis fascia 
the necessity of dealing with it, it is also essential to buttress this fas Phis 
cannot be done efficiently, if at all, by suturing the transversus and inter 
oblique muscles to Poupart’s ligament as is done in the classical Bass pera 
tion. Fascia can best be reinforced by other fascia. Thus, utilizing the 
aponeurosis of the external oblique without the use of muscle appears to be 
the rational procedure. Seelig and Chouke,** in a series, of care! 
ducted experiments, have shown that utilizing the muscie is not only useless 
but may actually be harmful. Moschcowitz* has obtained excellent result 
over a long period of years by a purely fascial and aponeurotic repair. Hy, 
takes care to even excise the cremaster muscle where it would 
direct apposition of aponeurosis to fascia. He avoids inclusion of the muscl 
fibres of the internal oblique and transversus when placing hi linal 
sutures in order to bring the mesial flap of the aponeurosis of tl 
oblique down to the shelving edge of Poupart’s ligament. This flap is thus 
brought into direct contact with the repaired aspect of the transvers 


previously dealt with.*° 
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HERNIA INTO THE PREVESICAL SPACE 
By Irvine J. Waker, M.D. 
oF Boston, Mass. 
FROM THE HARVARD SURGICAL TEACHING SERVICE, BOSTON CITY HOSP'TA 

Two cases of hernia into the prevesical space are reported it paper 
as an addition to the small number now recorded in the literaturs 

Since other types of hernia have their origin in the same reg 
the supravesical fossa, it would seem fitting that the subject « 
this space should be given some consideration. 

The supravesical fossa is a triangular area bounded laterally ove I 
by the lateral umbilical folds which cover the obliterated hypogast: 
and below by the peritoneal reflection which passes from the 
dominal wall to the fundus of the bladder. On both outer . 
area are the middle inguinal fosse. 

Herniz originating in the supravesical fossa have been kn 
long time (Cooper, 1804). They have been mentiored in the 
under various titles, such as that of Wilms,! prevesical ; Waldey 
vesical; Klebs,* anterior retroperitoneal; Kronlein,* properiton 
and Linhart,® inner inguinal herniz. 

It is evident from these differences in terminology that the not 
has been based on various anatomical considerations. When a 
originated within the boundaries of the supravesical fossa, it would 
sonable to accept the term advocated by Waldeyer and classit t as a : 
supravesical hernia. Further elaboration of this classification can be made, 
dependent upon the structures or regions invaded by the hernia \s 
an example, the type of hernia discussed in this paper might well 
a supravesical hernia of the prevesical type. 

The upper limit of the supravesical space in the region of the umbili the t ) 
of the angle formed by the junction of the lateral umbilical folds Ff 
direction the space widens between these ligaments as one approaches its | ect 
The reflection of the peritoneum from the anterior abdominal wall bac! 
fundus of the bladder marks the lower level of the fossa. Anterior] 
limited by the musculature of the abdominal wall. Posteriorly, it is cover 
toneum. Extending from the summit of the bladder to the junction 
umbilical folds is the middle umbilical plica covering the urachus his 
supravesical fossa into a right and left half, sometimes termed the inter 
fosse. The latter vary in depth according to the prominence of the folds a me! 
tioned. Luttelmann® states that these folds may protrude in the fashion 
each having a more or less definite mesentery. Below the peritoneum 
lower boundary of the supravesical fossa, and lying between the bladder and 1 pul 
bone, is a more or le’s triangular area known as the prevesical space ot ( | 
Retzius. Laterally this extends to the outer limits of the bladder. In depth it re 5 } 
to the prostate and its covering. The region is filled with varying amount f areolar 
tissue and fat and is subject to change in size and shape according to whether the 
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bladder is filled or empty It is with herniz into the prevesical space that we art 
| 


concerned in this pap 


Etiology. | ndoubtedly several factors enter into the etiology t those 


herniz arising in the supravesical fossa. Increased prominence of the lateral 


and middle umbilical folds is unquestionably a factor in the production of 





peritoneal pockets. Rokitansky,’? according to Reich,® was the first to call 
attention to the occurrence of these supravesical peritoneal pockets and to 
the possibility of hernial incarceration in the same. 

Also of importance in the production of these herniz is the possibility 
of weakened areas in the adjacent anatomical structures. Incidentally, Luttel- 
mann has pointed out that individuals presenting supravesical hernize of the 
external form show a predisposition toward other types of hernia. 
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If for any reason the subperitoneal fat shows atrophy, there 
tional tendency for the peritoneum of the supravesical fossa t me 
invaginated. 

Luttelmann adds another possibility by presenting the theor 
previously existing inflammation beneath the peritoneum of this 
resulting scar-tissue contraction might result in invagination of the 

Increased intra-abdominal pressure has been mentioned as anot! 
in the production of those herniz which appear upon the surface 

These herniz undoubtedly start as small peritoneal pockets apt! 
by Luttelmann as “‘swallow-nest”” formation. They may remain 
may develop by penetrating the abdominal wall, later demonstrat 
selves as external forms of hernia. Because of the anatomical stru 
tain ones cannot ever appear upon the surface. 

Where the muscuiature of the abdominal wall has been invad 
the sac does not appear upon the surface, this form of hernia has b 
interstitial. 


nT 


After carefully reviewing case reports, we find that hernia 


the supravesical fossa tend to develop in three directions, depet 


the part of the fossa in which the peritoneal opening is found 
observation, which we do not offer as a constant rule, we cat 
supravesical fossa into three more or less distinct regions. 

The first portion is represented by the area on the peritoneun 
which is the rectus muscle. A hernia arising within this area pot 
and should there be weakness of the rectus muscle may present 
the surface. In formation this may be likened to the well-know1 
hernia; from its location, it can be termed hypogastric. 

The second portion is a triangular area bounded on the inne1 
imaginary line on the peritoneum, representing the outer border of 
muscle ; on the outer side by the lower part of the lateral umbilical 
below by the reflection of peritoneum extending from the anterior 
wall to the bladder. The width of this portion varies with the 
the rectus muscle together with the distance between the later 
folds. A hernia arising in this area has a tendency to point laterall 
Should there be weakness of the abdominal wall, it may appear 
surface at the outer border of the rectus muscle, over or throug! 


guinal falx, above the lacuna ligament or just to the inner side of tl 


opening. In most cases, such herniz, as Roser® and others have po 
carry ahead of the sac a lipomatous formation which unquestio1 
factor in their tendency to develop toward the surface. Many of 
been operated upon with the diagnosis of femoral hernia. 

The third portion is represented by the peritoneal reflection whi 
the Space of Retzius. MHernial formation originating in this ar s 
tendency to push downwards into the prevesical space. Because of the rig 
anatomical structure, the pubic arch, on the anterior aspect of this space, 
such a hernia never becomes external. 
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Case II.—-F. R., male, aged sixty-three years, was first seen in the 
ruary 3, 1930. He stated that two days previously, shortly after eating 
seized with abdominal cramps and vomiting. He had yomited off and 
The vomitus was at first light yellow in character but later was brow: 
had not moved since the onset of pain, even with cathartics Phere 
symptoms, other than some frequency of urination, which had been 
eral years. 

Physical examination was essentially negative except for the abdomet 
conside rable distensio1 
ness, but no spasm, or 
sis There was incr 
peristalsis. On the ri 
larged external inguina 


which a definite impul 


on cough. There was 
strangulated hernia ne 
tion was negative Vet 
Pulse, 120. Respirati 


pressure, 134/60 

\ pre-operative 
testinal obstruction of u 
was made, and operat 
ploration under spinal 
vealed no abnormalit 
of ileum strangulatec 


toneal por ket neat tl 





_ bladder, just to the 1 
~*~ bilical ligament Phi 
atter a small incisio1 
peritoneal edge of the 
was tound to be darl 
viable The opening otf 1 
about one inch in diamet 
itself was about two 
tending downward 


bladder into the pre 





shown in Plate II 
Phe edges ot tl 
ened and the opening 


continuous suture ot 


Pirate Il ‘ 
ot the marked toxzem! 
the obstruction, a jejunostomy was done. The convalescence was uneventful 
ary 28, 1930, he was cystoscoped with negative bladder findings ‘ 


also negative. 


Symptomatology.—Since herniz into the prevesical space neve1 


strate themselves upon the surface it is obvious that they will be 


only incidentally in abdominal exploration or when they are atte1 


symptoms of intestinal obstruction which have led to operatior 
fact that the pre-operative diagnosis of hernia into the prevesical 
never been made. The condition is apparently one affecting mak 
years. One can assume, we believe, that these herniz give rise to 
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IRVING J. WALKER 


suture. Obviously, with a non-viable viscus the operative pr 
become more elaborate. 

The post-operative care should be directed towards treatn 
toxzmia of the patient. Upon the degree of the latter hinges t 
tent the outcome of any individual case. 

SUMMARY 

Hernia into the prevesical space is a rare type of internal her 
ing in the supravesical fossa. 
re-operative diagnosis of hernia into the prevesi 


An accurate ]| 
possible but hardly to be eX] ected. 

The operative treatment offers no unusual problem. 

The prognosis depends upon the degree of toxemia accom] 
condition of strangulation when this is present, the ability o1 
recognized a hernia within the prevesical space, and the operative 
involved in the individual case. 
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VICKERS AND FORTUINE 


Waldeyer® in 84 per cent.; Moynihan® in 70 per cent. ; and of recent rkers, 
3ruce and Ross’ in 1924 examined forty-six cases and found the | pres 
ent in 80 per cent. But in distinct contrast to the frequency witl t] 
fossa is found by anatomical research is the infrequency witl 

seen by the surgeon. The fossa must be frequently present, but 

the bowel is very infrequently caught in it, as clinical cases ar: ry rare 


There is no differential pressure to aid in the production of an inter 
as there is in hernia through the ordinary sites, although perist 
very much in the same fashion and accomplish the same result 
the opening is usually covered by the surrounding layers in a { 
fashion. 

Bruce and Ross,‘ in 1924, found nine cases in the literatur: 
time, and added a tenth. These cases included the early fat 
Eccles® and Eve,” which were observed around 1885, much priot 


cases in the series. Then a fatal case of Lambret,'® found at ope 


a case in a newborn infant, also fatal, reported by Coley.'' Up to 1go8 
these four, the first two of which have been questioned, were tl! 
on record. 

The first successful case was that of Krall,!? in 1910, a n wa 
operated on and recovered. Machol'* reported a case in a mat 
and next we find the autopsy findings of a well-described case by } 

Nuzum ;'* then the recovered case of Taylor,’® a case cited by M 
phy,’® in his Clinics, and the very large hernia into the intersign 

reported by Bruce and Ross,? in IQ24, from Tor mto. This case v pet 
on, but the bowel was gangrenous over such an extent that resect 

not be done, and the exact condition was described, very accurate 

pletely, from the autopsy a few hours later. Of these ten, only three wer 
reported as having lived; in other words, there was a very hi 


connected with the diagnosis of intersigmoid hernia. 


Since this report and summary of ten cases, a few more have appea 
ature. H. Erkes” in 1923, from Leipzig, reported the case of a man of tw 
a history of twenty-four hours’ obstruction. This patient was operated 
of bowel removed from the intersigmoid fossa and made a good recover 
In 1926, A. J. C. Hamilton” had a case in Edinburgh. A woman of forty-th vit 
a history of obstruction for two days, was operated on, and a loop of b 
long removed from the intersigmoid fossa. The patient made a good post-operat 
recovery, but died on the nineteenth day, apparently from the rupture of at 
aneurism. 
The same year, McCarthy” had a case in Erie, Pa. A boy of twent 
on seventeen hours after the beginning of his obstruction. Operation 
gangrenous small bowel, and he died in six hours. 
The next year, Kostic” reported a similar case from Leipzig Aw 
three, with the usual symptoms of intestinal obstruction, was operated 


bowel removed from the intersigmoid sac, and the patient made a good ri 


This brings the series, including the case that is being reported here, to 


a total of fifteen cases. The mortality in the last group, excluding the case 
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*Gray’s Anatomy, p. 1267. Lea and Febiger, Philadelphia, 191, 


* Treves: Hunterian lectures 
* Waldeyer: Quoted by Eve 


®* Moynihan, B. G. A Retroperitoneal Hernia. Wm. Wood and Co 

‘Bruce, H. A., and Ross, J. W Intersigmoid Hernia. Surg. Gyne 
XXXix, p. 15, July, 1924 

“Eccles, ‘MacAdam: Quoted by Bruce and Ross 

* Eve, F. S.: Quoted by Bruce and Ross. 

 Lambret: Quoted by Bruce and Ross. 
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“Hamilton, A. J. C.: Edinburgh Med. Jour., vol. xxxiii, p. 448, July 
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STRANGULATED FEMORAL HERNIA* 
ANATOMY AND SURGICAL TREATMENT 


By Virait S. CouNsELLER, M.D 
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COUNSELLER AND COX 


right side, which could not be reduced. At once, she began to have 
like pains in the hernia, which were continuous Nausea and repeat 
vomiting occurred intermittently, but the vomitus became fecal in chara 
hours prior to her admission. Neither gas nor feces had been passed 
of the attack. 

There was a history of recent cedema of the legs, graded s. but it had 
peared before this accident. The patient had a moderate amount of dysp. 
ness on exertion. The cardiac tones were clear, but rhythm was irre 
were extra systoles. The blood-pressure was 160 millimetres of mercur 
100 diastolic. The abdominal wall was thin and flat. There was 
strangulated, right femoral hernia about four by seven centimetres \ 
was elicited on percussing the mass. Leucocytes numbered 21,000 in ea 
metre of blood. Immediate surgical repair was advised. 

Under local anesthesia, the sac was easily exposed after sectionit 
edge of the fascia above the saphenous opening. It contained a piece 


j 


knuckle of ileum (Richter’s hernia) rhe omentum was pulled out ai 





Fic. 3.—Section of ileum removed in Case I] The devitalized port 

at once relieved the pressure on the ileum, and the normal color of t 
bowel returned. The bowel was replaced in the abdomen and the hernia 
suturing Gimbernat’s ligament and the pectineus fascia to the lower edgy: 
ligament with interrupted sutures of No. 2 chromic catgut Convalesce 
complicated, and the patient was dismissed from the hospital on the twelft 
tive day. 

Case II.—A woman, aged seventy-seven years, for one year had 
swelling, about 2.5 centimetres in diameter, in the right femoral regio: 


prior to registration at the clinic, this swelling had suddenly increased 
ten centimetres in diameter, and she had begun to have excruciating abd 


associated with severe vomiting. All attempts to reduce the hernia had fail 

On examination there was a large, oblong, irregularly firm, nodular 
tender mass in the right inguinal and femoral regions. The abdomen was di 
rigid, graded 2. The heart was normal in rate and rhythm, and the bl 
148 systolic and 100 diastolic. Leucocytes numbered 14,000 in each cubic n 
blood. <A diagnosis of strangulated femoral hernia was made, and imm« 
tion advised. 

Under general anesthesia, the mass was explored through a vertical 


sac was freed by sectioning the falciform edge of the fascia which was pt 
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mesentery. The sensation of pulling is characteristic of the milder degre¢ 
of obstruction. Nausea and vomiting, with increasing tenderness at the 
femoral ring, are factors which indicate that more of the lumen of the bowel 


is being occluded. Omentum, which is frequently included in the 
contents, may offer some protection to the circulation of the bowel ereby 
saving the wall from rapid necrosis. 

Treatment is entirely surgical. It should be instituted early before th 
signs of strangulation become obvious if intestinal resection is to b 
and if the mortality is to be reduced. 

A vertical incision directly over the mass affords the best « ure 
(Fig. 4.) The sac is reached immediately beneath the superficial 
fascia, where its further isolation should be effected by blunt dissectio1 By 
placing the index fingers in the canal it can be stretched sufficiently to rel 
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F1 4 Fr 
Fic. 4.—The hernial sac is exposed through a vertical incision The talcit 
partially sectioned above to increase the diameter of the femora 
Fic, 5.—The interrupted sutures are in position and the femoral and lor 
laterally by the index finger 


the Richter type of hernia. In the large hernia containing a looy 


it is advisable to section externally the falciform fascia with the Mayo tyy 
of scissors. The sac is opened and the bowel pulled out beyond t! 
of strangulation to determine whether the bowel is viable. If th 


color of the bowel, and pulsation in the vessels of the mesentery, 
within a few minutes, it is safe to replace the bowel and quickly to rej 
the hernia. Otherwise, if this does not occur, it is necessary to resect the 
devitalized bowel well beyond the injured area either with an end-to-end 
side-to-side anastomosis. If patients are very ill, it is often better to pet 
form an exteriorization type of operation and then later an anastomosis 
Better continuity of the bowel is obtained by the side-to-side type of anas 
tomosis, since distention and hyperemia of the proximal loop frequently 
render an end-to-end type unsafe. The larger opening secured through the 
former assures more complete drainage of the proximal loop. Extensive 
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STRANGULATED FEMORAL CYSTOCELE 
By Antuony P. Vastroia, M.D. 


or WaterBuRY, CONN. 


AMERICAN literature has not very often recorded the occurrenc: 
urinary bladder in a strangulated femoral hernia. The Mayo ( 
never issued a report on it. Coley stated: “I am sure the conditio1 
rare one.”” He did not mention this complication in a series of 8,589 
operated upon between 1890 and 1918. Neither did Hoguet obs 
condition in 2,468 hernia operations. Moschowitz, Erdman, G 
Mathews have never encountered it. Bevan and Lyle have seen tl! 
tion but have never published their findings. It was therefore ne 
search the foreign literature for published cases; and it is the object 
article to present a résume of their points of interest, to discuss the 
and treatment of this rare surgical disease and to report two of my ov 

Investigation has disclosed that the first two clinical cases « 
hernias of the bladder were reported by De la Porte, in 1750. Ther 
to Verdier, no other cases were reported until 1890, when Aue menti 
case of a man operated upen by Tiling which was probably the fir 
cystocele observed at operaiion. It was not until 1go1 that Tailhefer 
the first case of a strangulated femoral Cy stocele Che diagnosis 
during the course of the operation and to confirm his suspicion hi 
incised the tume faction 

The anatomical structure of a strangulated femoral cystocele is 
similar to that of the uncomplicated kind. According to the relati 
the bladder to the peritoneum they are divided into: (a) Intraperit 
which there is a complete hernia sac containing the bladder process 


peritoneal, in which the herniated biadder process is covered on o1 


only by peritoneum. (c) [xtraperitoneal, in which the herniated 
the bladder is neither engaged nor contiguous to a hernia sa S 
nias may be primary or secondary; the primary are either ext: 

or paraperitoneal, while the secondary are intraperitoneal or parapet 
The ten previously published cases consisted of three of eacl 
one case of a diverticulum which was unclassified. To thes 
added my two cases: Case I, a diverticulum which, excepting 
is the only case published of a bladder diverticulum in a. sti 
femoral hernia; and Case II, an extraperitoneal hernia of the bladd 
sandri believes that it is very difficult to determine whether the het 
tion of the bladder, in doubtful cases, is really a diverticulum o1 
has assumed the form of a diverticulum since the herniation: it 
that this differentiation is even more difficult when the hernia 
strangulated. 
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ANTHONY P. VASTOLA 


his gastro-intestinal symptoms were so dominant that a diagnosis of intestinal : 
obstruction was made in spite of the presence of hemorrhagic urin 
The diagnosis of a strangulated femoral cystocele, in the absence 
nary symptoms, is a very difficult one. Of the ten cases reported the 
author’s two, none was diagnosed before the operation; eight wer: 
during the course of the operation and four after the bladder was 
with the history of an irreducible femoral hernia the patient has th 
symptoms enumerated; and if a cystoscopical examination should 
vesical defect on the side of the hernia, which is confirmed by cyst 
the diagnosis of a strangulated femoral cystocele becomes a positiv 
Treatment.—Shock which is invariably present must be combat 
fore resorting to surgery the bladder must be catheterized and the wels 
evacuated by an enema. In addition it is advisable to apply heat to t 
and to give a hypodermic injection of morphine. An attempt to r 
mass is then made, and if it fails the patient is informed, that an 
is imperative. 
The anesthesia of choice is spinal or local. To expose the mass a1 
below and parallel to Poupart’s ligament is made. The hernia sa 
should be carefully examined to determine its relation to the stra 
bladder. When the bladder is intraperitoneal and adherent to 
of the sac or to the omentum, it is carefully dissected free and redu 
the peritoneal cavity. 
In a paraperitoneal bladder hernia the treatment will vary 
the size of the bladder hernia and its relation to the sac. A small 
separated from the peritoneal sac by gauze dissection and invaginated 


the femoral ring and so reduced. No attempt should be made t 
large peritoneal sac which covers a considerable portion of the bladdet 
stead, an excision is performed around the inner side of the periton 

so as to leave its medial portion intact with the bladder, and the latter 1 

The bladder in an extraperitoneal hernia may be mistaken for the per 
toneal sac and incised. If this is done the bladder should be imn 
sutured with a through-and-through continuous suture of catgut 
forced by a second Lembert catgut suture. 

In either of the three types of bladder hernias, after the bladdet 
duced, the peritoneal sac is transfixed high up in the femoral ring and « 
cised. This is followed by one of the usual methods of closing the fet 
ring. But if the strangulated portion of the bladder consists of an int: 
toneal diverticulum, there might be danger of sloughing with leakag« 
and peritonitis if the bladder were closed tight and a radical repair 
hernia performed; under these circumstances the procedure should 
employed in my first case. 

The patient is made more comfortable and bladder tension is relic 
inserting in the bladder a retention catheter and permitting it to ret 
place for at least ten days. If, unfortunately, during the operati 
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Fic. 2 After the structure in the hernia sac had been identified the neck 
diverticulum was ont low! ! sutured high up to the interior of the neck 
I 
toneal sac by interrt ipt d tgut 






Femoral Vein-*- 
and Artery - 





Recker as 
Fic. 3 The peritoneal sac was excised, and the skin loosely brought together 


worm-gut sutures around the diverticulum Drains were inserted in the lower 
wound 
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tion in his urethra which was accompanied by a desire to urinate. This feel lisay j 
peared and recurred several times within a period of twenty minutes. It vw lowe 
by a severe chill and a sharp pain in the right lumbar region which radiate 
right ureter and then became localized over the right femoral region. Hi 
moved well that morning, and up to the present illness he had never exper ' 
similar attacks. 
Thirty years ago he first noticed a swelling which was diagnosed as a ri 
hernia, and which was never completely reducible. During 1925, he 


severe attacks of dizziness, nausea and vyomiting and was informed 
Meniere’s disease. In 1926, a tonsillectomy and the following year an a 
and a cholecystectomy were performed upon him. He denied any venereal 
did he up to the present illness, have any symptoms referable to his genit 
He had always suffered from low back pain and constipation 

When first seen by me he was in bed with knees flexed, and was vomit H 
expression, as he held his distended abdomen with both hands, denoted 
Temperature was 97° F., by mouth, pulse 120 to the minute. In his ri 
region was a swelling about three and one-half inches in size, painful t 
dull to percussion. The outer portion of this swelling was slightly 
irreducible; the medial half could be made to disappear by gentle and stea 
sion and as it diminished in size a soft irreducible mass could be felt 
pressure was released the tumefaction slowly reappeared and with it an a 

As the patient’s general condition denoted a moderate degree of 
surrounded with hot-water bags and given a hypodermic injection of n 


gr. Ss. After the pain had subsided he was given a soap-sud enema w 


effectual. A second attempt to reduce the femoral hernia was made but 
unsuccessful. The impression made was that the man had a strangulated 
hernia. 
Operation May 10 at 1:30 A.M., under spinal anesthesia with neo 
slightly below and parallel with Poupart’s ligament and through thi 
exposed the lower two-thirds of that ligament. Dissection extending al 
incision below Poupart’s ligament exposed the femoral mass protruding ft 
stricted femoral ring, which was incised. The area above Poupart’s w 
adipose tissue, uncovering the aponeurosis of the external oblique, the externa 
ring and spermatic cord. A dissection along the lateral side of the n 
hernia sac, which had on its medial side an unusual amount of what at 
to be tenaciously adherent fat. The hernia sac, about one and on 
length, did not appear to be acutely congested; when opened it was f 
It was then grasped together with the fat adherent to its medial sid 
clamp; the conjoined tendon and the cord were retracted medially and the 
which grasped the hernia mass was thrust underneath Poupart's ligament 
posed floor of Hesselbach’s triangle. An incision was then made in the } 
fascia pushed up by the artery clamp, and the hernia sac was draw 
opening. An excision with scissors of the fat still adherent to the medial 
was begun when an opening about two inches in length was made into a mu 
organ which was identified as the bladder. It was immediately sutured witl 
through-and-through interlocking stitch of No. 2 chromic catgut and rei 
second continuous Lembert stitch. The hernia sac was transfixed with a 
plain catgut and followed by the closure of the femoral ring with tw terrupt 


chromic catgut sutures, approximating Poupart’s ligament to Gimbernat’ 
the pectineal fascia. A cigarette drain was inserted at the lower angle 
and the incision closed by interrupted silkworm gut sutures, following wl 
catheter was inserted in the bladder and allowed to remain in place for ter Phe 


post-operative course, apart from blood appearing in the urine for seventy 
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Case X.—( Forques ) Male, aged seventy-two years; not stated which s str } 
intestinal Symptoms.—Fecaloid vomiting; inability to evacuate bowels 
Genito-urinary Symptoms.— None No diagnosis made pre-operativel 
operation. Type.—Not stated. Other structures strangulated with bladde: 
covered. i 
Totals ——Females, 7; males, 3; right side, 7; left side, 1; not stat 2 
symptoms present, 6; absent, 2; not mentioned, 2. Urinary sympton 
absent, 4; not mentioned, 3. Correct Diagnosis.—None. Diagnosis made di 
tion, 10. Type—Para,* 3; extra,+ 3; intra,t 3; not stated, 1. Other stru 
4; bladder only, 6. Bladder cut, 5; not cut, 5. Recovered, 9; died, | 
* Para—paraperitoneal 
+ Extra—extraperitoneal 


¢ Intra—intraperitoneal 
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(either removed or sequestrated). The frontal bones were diseased for 
one and one-quarter inches from the mid-line and for four inches toward 
suture. The inner table of the skull was more diseased than the outer 
was covered with granulations 

The headache persisted, there were some personality changes, and tl 
this operation he was transferred from the rhinolaryngological service 
service, when it was noted that the deep reflexes on the left were a trifl 
than those on the right. At this time a beginning neuritis was noted in t 


nerve. The signs were too meagre to warrant a diagnosis of brain al 





Fic, 1.—(Case I.) Ré6ntgen appearance of skull after removal of large s« 
frontal bone 


patient was observed further. March 18 an abscess of the scalp to th 
mid-line was opened and April 10 one to the left. The latter showed a 
tion through both tables. April 14 the incision on the right was extend 
another pocket. The following day, through a trephine opening in a cl 
right side, the brain was explored for an abscess. None was found nor 
under any increased pressure. A week later a lumbar puncture gave cleat 
normal pressure. It contained four cells and no bacteria on spread or cultur 
the patient was very drowsy and the pulse rate had fallen to 60. By « 


vious incisions on the right and left a sequestrum four by two and one-hali 


removed from the frontal bones. Granulation tissue but no pus was found 
The dura was covered with granulations. After iodine had been applied 
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both frontal lobes were « <plored with a needle but no abs s tound ¢ 
tinued in stupor and died the following day No. necr vas permitt 
from the various abscess« tained a t is The rénte 
of the skull is seen in Fig. 1 

It cannot be def te stated whether th plastic perat the 
infected tooth was the starting point for the infection. The th was prol 
as it was infected. Moreover, the first abscess appeared over the malar ¢ 
would not be the case vere t a nasal infecti n W itl it Ost-n ten 


the exact cause ol deat innot be stated \ braun 








the two explorations \ localized basilar 1 ingeal 
minal fact 
Case I] Orl 


Osteomyelitis of 


s 


(Mount Sinai Hospital No 26096 32. ) \ boy of five y 


t five was admitted to the 
laryngological service July 20, 1926, because of swelling of the right orbit his ; 
of one day’s duration and had come on followi 1 rhinitis The boy was \ 
with a temperature wh remained rather constantly around 103° for nearly tv veeks 
On one occasion it rose to 108 lhree external operations for a perforated ethr al 
infection and an orbital abscess were done during this period. A blood culture was 
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reported to contain Staphylococcus aureus. The pus from the orbital ab 
the same organism with a Staphylococcus albus. A lumbar puncture 

fluid under increased pressure. A month after his admission tenderness 

the right frontal area and an X-ray was suggestive of osteomyelitis of th 
(Fig. 2.) Two days later (August 27) an abscess was drained over tl 
eminence. An erosion of about one centimetre of the outer table and sot 
the inner table was found. The necrotic bone was removed. Eighteet 
second abscess near the coronal suture and more mesially was drained 

found eroded to the dura, which appeared normal. Six weeks later a 
was made between the other two and a small erosion of the outer t 


found. Two weeks later the boy was discharged with draining sinuses t 


department to receive heliotherapy. A year later an abscess formed in 
eyelid. This opened spontaneously. It did not lead to exposed bone X 
show a sequestrum or extension of the disease. The scalp wounds had h« He 


seen four months later with wounds healed and symptom-free 

This is the only patient in whom a positive blood culture was fou 
of osteomyelitis of the skull were not manifest until more than a mont 
of the illness. McKenzie distinguishes between an osteomyelitis that dev 
sinus infection and an osteomyelitis as a post-operative complication 

Case II].—An infant who entered the hospital with an osteomyeliti 
bone developed a frontal lobe abscess and died after the drainage of t 

(Mount Sinai Hospital No. 298910.) January 21, 1929, a nine-n 
was admitted to the hospital with a history that seventeen weeks pri 
had “a cold” for one day. The following day a swelling appeared over 
and her temperature rose to 105°. Following an incision in the right 
drained for three weeks. During this time the child developed pneun 
after the incision in the eyelid stopped draining a swelling appeared over 
region. For four weeks prior to admission there had been daily \ 


days weakness of the left arm and leg. Examination showed a sw 


frontal region, a discharging sinus in the right eyelid, a left hemipar: 
fundi. The spinal fluid contained ninety cells, all lymphocytes 

January 24 an incision was made over the fluctuant mass on the 
evacuating a few drops of pus several eroded areas were noted and 
sequestrum was found. No pus was found between the bone and the du 
exposed area was cleaned with tincture of iodine and the dura ope 
bulged into the opening but aspiration failed to find an abscess. Twe 
second abscess above and to the right of the first one was incised, a1 
operative site was revised. Sequestra were found in both situations. 1 
varied from 102° to 104 February 23 a suppurative cervical adeni 
The hemiparesis meanwhile improved. March 18 there was a rise il 
104.2° and the child became stuporous. The right pupil was dilated 
pupil was normal in size and fixed; the left arm and leg were move 
was a bulge at the operative site which when aspirated disclosed pus 
thick walled brain abscess was found at a depth of four centimetres a1 
by a tube. Following this the temperature rose to 107.8° and the child 
from the brain abscess as well as that obtained from the superficial al 
Staphylococcus aureus. X-ray examination of the skull showed multiple 
ished density suggestive of an osteomyelitis. The post-mortem examuinati ( 
in the right ethmoid sinus, a drained right frontal lobe abscess with exte 
softening about the abscess 

It is probable that the frontal lobe abscess was present but missed at tl 

Case 1V.—Perforated frontal sinusitis. Osteomyelitis of skull. Front 
Recovery. 

(Mount Sinai Hospital No. 299325.) A man, thirty-seven years old, 
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and a second one over the occiput. These contained sequestra. In th 

there was considerable improvement and on June 2, four months after a 
patient was discharged with three granulating sinuses of the forehead 
two shoots of temperature to 103° and 104° during this illness, the temper 


arise above 101°. The pus from all abscesses and th 


e€ sinus contained 
aureus. X-ray of the skull is shown in Fig. 3. The patient still had (tw 
two small draining sinuses in the frontal region leading to exposed bone 
The infection in this case was a virulent one. The bone involvement 
tically concomitant with the sinus infection. There was evidence of a 
of the frontal bone at a considerable distance from the frontal sinus « 
operation on the sinus he epidural abscess behind the posterior wall 


1 1 
} 


sinus communicated directly with the frontal lobe abscess. 


Case V.—Acute frontal sinus infection. Osteomyelitis of the frontal 


abscess. Drainage. Recovery. 
(Mount Sinai Hospital No. 301267.) A boy sixteen years old was 
rhinolaryngological service April 18, 1929, with a history of persistent 


] 
} 


four weeks and swelling of the forehead for three and one-half weeks 


followed a cold. During the four-week period he had had two chills an 
had risen to 104°. He vomited the day of admission. On examination te: 
found over the left frontal sinus and over the left frontal bone just ab t 


The deep reflexes on the right were more active than those on the left 
normal. April 18 Doctor Kramer performed an external operation or 
sinus ; finding disease of the sinus and roughening of the posterior wall. W 
piece of the latter was removed normal dura was exposed. During tl 


the boy was drowsy, complained at times of headache, and had a brady 


tenth day one diopter swelling of the optic discs was noted and the patient 
ferred to the surgical servic« The following day an abscess in the scal 
hair line and to the left of the median line was incised. This commu 


perforation in the bone, and on removing more bone pus was seen comil 


point opening in the dura. This opening was enlarged and a drainage tul 


into an abscess in the left frontal lobe. At the time of operation it could 


whether the tube had been placed into an intra- or extracerebral abscess 


duction of iodized oil through the tube and X-ray studies proved the absc« 


cerebral. (Fig. 4.) Following the drainage of the abscess there was 
the papilleedema for a few weeks. The patient was discharged from the 
months after operation. The pus from the frontal sinus and from the b1 SS 
grew a streptococcus. The patient was seen two years later at whicl 


symptom-free and showed no neurological signs. 

A single limited bone focus characterized the osteomyelitis in this 
abscess lay directly beneath this diseased area and communicated witl 
location of the drainage tube was made certain by the use of X-ray witl 
We have on several previous occasions made use of this method to dete 


a brain abscess was draining properly. 


In 1920, Bryant described the use of thorium nitrate as a cont? 


to determine whether an abscess he had drained was intra- or ext! 


Case VI.—Acute frontal sinusitis, extensive osteomyelitis of skull Deat P 
mortem—brain softening and meningitis. 
(Mount Sinai Hospital No. 317794.) This fifteen-year-old boy gave 1 lent 


history of an upper respiratory infection. He stated that his symptoms beg 

frontal headache three weeks prior to admission. For two weeks he had 

about the left eye. His temperature had ranged about 103°. He appears 

The left eye was completely closed by cedema of the lid and a large fluctuant swelling 
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evacuated from beneath the 
same day. 

Post-mortem examination 
left frontal lobe was a cavity 
showed the presence of a 
frontal lobe. 


Case VII.—Chronic osteo 


sistent symptoms. 


(Mount Sinai Hospital No 


acute infection of the right 


Two and one-half years later 


Fic. 
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dura in the left parietal region. 
disclosed a hemorrhagic type of bronchopneun 


M Iscrost 


encephalomalacia 


communicating with the ventricle. 


meningitis 


and exte 


nsive 


The | 


myelitis of skull secondary to frontal sinus 


. a 
3107 00. 


) At the 


age of eleven ye 


frontal sinus for which an external 


I.) Productive osteitis 


(January, 1930) he entered Mount 


involving entire fré 


ars 


ope rati 


n 


Noy 


t 


painless swelling had appeared over the left frontal region which opened 


The boy was of the Froelich 
sinus operation. There was 


extending from the hair line 


type. He showed a scar in the right eye 


a diffuse 


fluctuant swelling over the 


os 
TY 


right 


to the bridge of the nose, and a small n 


form swelling over the left eyebrow. 


covered a sinus which did not 


lead to bone. 


In the left 


frontal region 


a 


Sik 


of mid-line and over the left frontal region through separate incisions 


bone was seen and culture of the pus 


prising. The X-ray of the s 
plate of the frontal bone. The report of the X-ray read in part “this thick 
to be limited entirely to this particular bone. 
familiar pathological condition. 


kull (Fig. 


was sterile. 
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encephalomalacia on the left side. In the tip of the right temporal lob 
chronic abscess remained 

For a period of fifteen years the osteomyelitis of the skull, whicl 
ran a very benign course. All the foci healed except for one which ma 


ance eleven years after the original infection. 


Case [X.—Chronic sepsis following trauma. Osteomyelitis of skull 


i 
Death. 

(Montefiore Hospital No. 13501.) A boy of twenty years was admitt 
fiore Hospital November 10, 1924. He had the appearance and genera 
of a child of thirteen years. A rontgenogram of his chest showed a pet 
Four years prior to his admission his left leg had been amputated above 
lowing an injury to his knee This was followed by an abscess on 
the left hip which opened spontaneously and left a draining sinus \ 


followed an abscess in the region of the left wrist. X-ray examinatior 
interpreted as possibly tuberculosis, that of the wrist chronic osteomyeliti 
with a sequestrum. Three months later a “cyst’’ was incised over the ri 
A month later an abscess was incised on the upper third of the left arn 


1925, a year after his entrance into the hospital, he had a generalized 


was repeated three times in the next seven weeks. About this time a 
was noted over the vertex of the skull, but X-ray failed to disclose any bor 
The patient now complained of headache. He vomited and the convul 

peated. Examination of the fundi showed a papilleedema, and a weakn 

face and hand were noted. January 23, 1926, the abscess over the vert 

A perforation of the skull was found in which lay a small sequestrun 


thickened and covered with granulations. Bone was removed over at 


centimetres until normal dura was exposed. During the next ten days 


of the right arm and face increased. February 2 a left parietal lob 


drained. The patient gradually grew weaker and died April 6. Post 
tion was not allowed. The pus from the scalp abscess and brain absc« 
Staphylococcus albus. 

The skull infection in this instance was a metastasis in the « 
sepsis from a Staphylococcus albus. The early painless swelling of 


have been recognized as an abscess and indicative of underlying bone 
not until a year later that the second abscess appeared, and with it th 


cranial involvement. 


These above-mentioned two cases developed their osteomyelit 


1 


tatic foci. In one the lesion in the skull followed a post 


Twelve years after the first sign of cranial involvement the osteo 


still evident, and a brain abscess was drained. She lived for tw 


this, dying of a terminal subarachnoid hemorrhage on the opp 


The other case had a chronic sepsis for five years before there w 
involvement. The process here went on for a year before 


was manifest. 


Case X.—Primary osteomyelitis of the occipital bone. Discharging 
months. Sequestrectomy. Healing. 
(Mount Sinai Hospital No. 307379.) A man of fifty-four was take 


prior to his admission. The onset was with chills and fever followed 
pain in the occipital region which radiated to the back of both ears, and 


and persisted on the left side. He presented a swelling and painful ceden 


of the left mastoid over the occipital bone. His temperature was 100.4 
service called in consultation could find no evidence pointing to an otit! 
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the sense that they were not extensions from contiguous infectio1 
several occurred in the course of infectious diseases. None of 
originated in the frontal bone. 


Case XII.—X-ray treatment of epithelioma of scalp ten years previ 
two years before admission. Osteomyelitis of skull, epi- and subdural absc S 
thrombosis. Death. 

(Mount Sinai Hospital No 253150. ) A forty eight-year-old man 
September 3, 1927, and died the following day. Ten years previous 
been treated by X-ray for an epithelioma. Eight years later he 


| 
received a 


at this site which resulted in ulcer formation. 


Biopsies of the ulcer failed 
malignancy. A local osteomyelitis developed and four weeks prior to 
was removed disclosing a large epidural abscess. His temperature ren 
and at times he was irrational. Blood cultures were repeatedly negativ: 
fluid showed 125 cells and no organisms. A week prior to his admis 


no abnormal neurological findings. His temperature on admission was 1 
stuporous. There was a circular area of bare bone eight centimetres 
posterior to the coronal suture, and in its centre a four-centimetre def 
exposed. There was an anemia, and the deep reflexes were diminished. X 
skull showed, in addition to the defect, the moth-eaten appearance of an 
the surrounding bone. At operation an extensive osteomyelitis was 
granulations extending forward toward the left side. A subdural extra 
containing about forty cubic centimetres of pus was drained Phe 
hours after the operation in pulmonary cedema. The pus from the absc« ' 
coccus aureus. A post-mortem examination showed a left epidural al 
subdural extracortical abscess, thrombophlebitis of the cerebral veins 
small brain abscess in the right temporo-parietal region, a right otit 
bilateral bronchopneumonia 

This case may be classified in the traumatic group. It is impossible t 
influence, if any, the epithelioma and the X-ray treatments had in additi 
The subdural abscess was large but well localized, as shown at post-mort 

Case XIII.—Laceration of scalp. Osteomyelitis of skull. Epidural absc . 
Death. 

(Mount Sinai Hospital No. 320558.) <A twenty-eight-year-old n 
August 28, 1931. He stated that four weeks prior to admission he had 
tained a laceration over the left frontal region. The wound seemed t 
suturing. Two weeks later, however, there was some pain at the sit 
the wound opened in part spontaneously and discharged pus About t 
developed chills, fever and a throbbing headache. On admission the patient 
sick in spite of a temperature of 104°. There was a swelling three centi: 
the left eyebrow and some cedema of that eyelid. From the centre of 
scar at the summit of the swelling, pus was escaping through a small 
eral physical examination was negative. On the day of admission the scar 
widely to afford drainage. Bone denuded of periosteum was exposed but it 
normal. There was an immediate drop in temperature following operation, but 
hours later following a chill it rose to 105°. A blood culture was taken at thi 
days later the patient was re-operated upon. It was thought that possibly an al 
to the temporal muscle had been overlooked. On extending the previous in 
ward, a drop of pus was seen escaping from the bone just above the orbital 
outer third. When an opening was made in the bone an epidural abscess was 
overlying dura which was thickened and grey in appearance. Pus was seen 
After the removal of bone over an area about six centimetres in diameter, 
was encountered toward the vertex, but though the removal was extended dow: 
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part of the external angular process and greater wing of the sphenoid, tl 
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abscess in the other four cases resulted from direct extension In | [] 





the brain abscess finally appeared at the site of the skull perforation al 
there was no epidural collection. In Case XII there was a large subdural 


1 
} 


collection of pus on one side and at post-mortem a small brain ab 


the opposite hemisphere. 
Bacteriology.—There are available data on the bacteriology in te1 
In seven Staphylococcus aureus was grown from the pus, in two the 
lococcus albus. A streptococcus was the organism in one case; it 
covered both from the site of the bone disease anc from the brai 
The symptomatology of osteomyelitis of the skull is largely that 
complications. The primary cases present malaise, or even prostrat | 
pain and fever. The onset of the secondary cases is often overshadoy \ 
the picture of the nasal sinus involvement. After that condition 
for, and in the absence of other complications, high fever is not 
even with relatively widespread extension. The abscess of the scalp 1 
the site of an extension makes its appearance insidiously. It lacks 
may not be particularly tender. Prior to its appearance the patient 
complains of generalized headache. This same picture was fou 
metastatic abscesses that appeared during a chronic sepsis. For tl ry 
reason that extensions of the disease take place without general manif« 
and without subjective symptoms, they must be watched for constant 
same holds true for the intracranial complications. For a time headac! 
lassitude may be the only signs of a brain abscess. Careful and repeat j 
neurological examinations and eye-ground studies must be made 
patients. 
The usual X-ray picture is that of a moth-eaten bone. Areas of rai i 
tion may be separated by several centimetres of normal-looking bone. \A 
extensive disease these areas are close together. Sequestra are dif 
visualize, but may at times be seen. A productive process is usually not ol 
served, but in Case VII there was noted an increased density of the 


bone involving the horizontal as well as vertical plates and extendii 
the lesser wing of the sphenoid. This osteosclerosis is comparable 
seen in chronic osteomyelitis of the long bones. 

The course of the disease, in the absence of brain complications, 1 
long drawn out, and in that respect does not differ from osteomyelit 
where. But because of the proximity to the brain and the dangers of 
cranial complications, osteomyelitis of the skull has its own peculiar pt 
Case VIII first showed evidence of skull involvement by an abscess 
scalp three years after her post-abortive sepsis. It was another twelv 
before the symptoms of brain abscess were manifest. Thrombosis t he 
sagittal sinus was met with in Case XII, a traumatic case. Fischer 


$e 


by Shilling) reports sinus thrombosis as a complication thirty times 


matic osteomyelitis. Blair and Brown? give one instance in forty-six collected | 
cases. With the involvement of the veins in the diploe it is surprisi 
this complication is not seen more frequently. 
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take a middle course, if it can be called this, removing such bone as is 

and obviously diseased. On the one hand one cannot be sure of pr 

a spread by more radical removal en bloc, nor can one prognosticate which cas¢ 
will need it; on the other hand to leave bone oozing pus from its «& 
await sequestration is inviting intracranial complications. 

There were seven deaths in this series of thirteen cases. One ci 
curred two years after all symptoms referable to the osteomyelitis | 
sided, and is included only for the sake of completeness. One patient 
within twenty-four hours after coming under observation with a sul 
abscess, a brain abscess and a sinus thrombosis. Three others died 
abscesses. One patient died with an acute spreading osteomyeliti 
meningitis. The seventh death was not fully explained; it may have bee 
due to toxemia or an unproven basilar meningitis. Of the living 
two had brain abscesses. ne of these still has an unhealed sinus 
to the skull. Three are perfectly well. The boy with the sclerosing 
osteomyelitis is an unfinished case. 

Whether one studies a small series, as in this paper, or reviews 
number of cases, the seriousness of the disease is manifest. It threate: 
from the standpoint of the bone involvement and from the extreme pro! 
of intracranial complications. The insidiousness of its spread a1 
onset of its complications make most careful observation imperativ: 


should be prepared for prompt action in a case that has gone alor 


factorily for months or years. 
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THE USE OF CONTINUOUS INTRAVENOUS INFUSIONS IN 
ACUTE ABDOMINAL CRISES * 
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body. It, therefore, becomes a problem of major importance for the 


ful outcome of the case to consider not only the simple water bala: 


also the metabolic and the chemical balance of the patient. Inde 
impossible in patients of the type under discussion to separate th 


factors. In the majority of instances of vomiting, the major ions 


sodium, chloride and bicarbonate. The persistent loss of these io1 


in a disturbance of the acid-base balance so that the environment of 
is no longer a normal one. Whether the final condition is one of alk 
acidosis depends on the degree to which acid or base ions are 
restricted intake of carbohydrate at a time when body tissues at 
rapidly broken down may result in an associated ketosis 

The storage of tissues in the body necessitates fluid. The break 
tissues results in a liberation of water and the loss of water fr 
undoubtedly results in tissue breakdown. The dehydration so freque 
served in these cases causes an increased viscosity of the blood, add 
on the heart with a tendency to a reduction of the blood-pressure ; 
in the oxygenation of tissues; a disturbance of the heat-regulatin: 
nism which in turn aggravates the dehydration by increasing the los 
by evaporation and sweating. Associated with these disturbances 
tion of kidney output and a piling up of certain metabolites in 
which in themselves detrimentally affect cell activity. 


Under normal conditions the saliva, gastric juice, bile, pancreati 


and succus entericus account for as much as 7,000 to 8,000 cubic cent 


of fluid entering the gastro-intestinal tract per day. When it 

that these fluids contain salts and that in part the salts and nearly 
fluids are reabsorbed together with those ingested before the 
expelled, it is easy to realize what a highly important part the intest 


exclusive of the part it takes in the absorption of foods 


When, therefore, it is impossible to take fluids by mouth and wher 


to this there occurs an actual loss of fluid and salt by vomiting, th 
outcome of an operation may depend upon a partial restoration 

and salt balance previous to operation and its maintenance ther 
the simple surgical case the loss of fluid may be considerable but in 


of short duration the water stores 1n the skin, subcutaneous tissue at 


may not be exhausted. It is in the bad-risk case, whose easily availab! 


stores have been depleted, that an adequate consideration of the 
requirements of the individual is essential. 
In a discussion of fluid balance, where the disease is of short 


it has been a practice to measure the intake of fluid, by any rout 


compare this with the loss through the urine and any other direct 
easily measured route, as for example the vomitus. This compariso1 


ever, is not accurate since it fails to take into account the insensibl 


fluid and that lost by sweating. In the very sick patient and especial! 


suppurative abdominal cases, in which vomiting or regurgitation is 


nent and persistent feature, one must also take into consideration th 
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reactions of moderate or severe grade frequently follow its prolonged us 
as the tissues react to the continued injury. In the presence of a 
circulation fluid is not absorbed in appreciable amounts. 

About eleven years ago, Dr. George P. Muller and one of us bé the 
sporadic use of continuous intravenous infusions in certain of our 
abdominal cases. We were favorably impressed with its possibilities 
set-up was not very good, and, what was more important, we wei 
couraged by the, high percentage of post-infusion reactions. Nevert 
we continued to use the method from time to time. 

In the meantime, other surgeons had written on the usefulnes 
method. Matas,® Penfield and Teplitzky,® Hendon,’ Horsley* and 
have published data which supported the contention that in certain instances 
the method is superior to any other. In 1929, we began to reinvesti | 
subject and adopted a method which is a modification of that us¢ 


11 


Presbyterian Hospital in New York. Intravenous reactions still dis: 
us and it was not until Rademaker,’ following the investigations of 
Seibert,’® conducted a series of studies and revised our technic fot 
the solutions that the method has shown its true worth. 

The assurance that the fluid enters the blood-stream at a predetermine 
rate, which will not tax an embarrassed circulation, increasing evider 
the absorption of material amounts of glucose by the rectum and cok 
possible, and the ease with which posture can be changed if th 
technic is utilized, have all contributed to make this method inc 
popular. 

In the vomiting associated with peritonitis and adynamic ileus 
composition is practically the same as that seen in high intestinal ob 
These patients frequently have an actual alkalosis from the prolor loss 
of chloride in excess of base. The frequent diagnosis of acidosis 


cases merely because of the presence of acetone and diacetic acid in the urin 


is incorrect. The intravenous administration of sodium bicarbonat 
cases is reprehensible. It is just as possible to have alkalosis with 
acidosis with ketosis and it should be remembered that the number 
of true acidosis which the surgeon sees 1S indeed few. 

We believe that when fluids are given intravenously the constant slow 
drip is more satisfactory than the rapid introduction of large amount 
result in the activity of certain types of cells which ordinarily are not calle 
upon to play a part in the process of adjusting to ingested fluid 
Vincent"! has demonstrated that the transitory fall in blood-pressur: 
may accompany intravenous injections of saline is more rapid the greater the 
rapidity of the injection. When the infusion is given slowly the circ 
not further suddenly taxed by a large amount of fluid rapidly inject 


There are as yet certain theoretical disadvantages of the met! evel 
when carried out by the best technic. We as yet know very little of the 
changes which occur in the individual tissues secondary to the changes 


duced in the blood. These would appear to vary with differences in renal 
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to a piece of tubing which in turn is connected to a glass tube which passes 
through a rubber stopper fitting into the barrel of a twenty-cubic-centimetre 
Luer syringe. The tip of the syringe has rubber tubing attached to it, into the 
other end of which is fitted a Luer adapter. The syphonage is start by 
suction and the rate regulated by a Hoffman clamp. A Luer syringe 

to make sure that the needle is in the vein and then the adapter is con: 

to the needle and the system functions. Small adhesive straps fix the needk 
and a portion of the tubing to the forearm or leg, depending on the ve that 
is used. The extremity is then enclosed in a pillow for immobilizatio1 lhe 
solutions we have used are not heated above room temperature. It is true 
that the temperature of the solution is slightly elevated as it slowly 
through the rubber tubing fixed to the arm and enclosed in the pillow. This 
is accomplished by the patient’s own heat. The actual heat expended 
heating the solution once it enters the vessel is when calculated per hour of 
time infinitesimal when compared to the heat lost by surface irradiatior 
during the same time period. Furthermore, since many of these | 
have a marked elevation of the temperature the introduced fluid assists 
minor degree in reducing the body temperature. 


The system will frequently function for twenty-four hours or more 
without changing the needle. Thrombosis of the vein occasionally 
We have never had infection of the soft parts result after the use of th 
method, although we have continued the method for as long as twenty-one 
days using at alternate periods the veins in either anticubital fossa. The 
position of the patient can be changed at will. The method causes no pait 
unless the needle slips out of the vein. We are convinced that it offers 
advantages which cannot be obtained by any other means. With this method 
the inorganic constituents of the blood, especially chlorides and base, can be 
maintained at normal or nearly normal levels over a long period. The occa- 


sional use of hypertonic glucose solution to stimulate kidney activity will 
tend to reduce the increase in urea nitrogen which is so frequently elevated 
in these patients. If the kidneys have been previously damaged one must 
be cautious in the use of large amounts of saline since salt retentio1 
result. In such cases glucose in distilled water should be used as the major 
fluid and the saline given in amounts which can be readily handled 

The plan which has been outlined cannot be used as a routine procedur 
Each patient must be studied during the progress of the disease and the 
fluid, salt and caloric requirements must be adjusted to meet the exigencies 
of the case. 

Case Reports—Case I.—Diagnosis.—Acute intestinal obstruction, A. S 
aged thirty-nine years. Sixty-six hours before admission she was seized with suddet 
severe pain in the right lower abdomen. The site of this pain was an incisional scar the 
result of a laparotomy performed nine years previously at which time she had a sal; 
oophorectomy, appendectomy and cholecystectomy. Soon after the onset of the pain 
she began to vomit and this continued until the time of admission, at which time the 
vomiting was fecal in type. The patient was semi-comatose, her skin was dry at 
the tongue was parched and coated. 
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ments. The abdomen was distended, rigid and tender throughout. Peristal 
barely perceptible. 

Temperature, 105° F.; pulse, 134; respiration, 34. White blood-cells, 
hemoglobin, 97 per cent. Plasma chlorides were 4.86 grams per liter. 

Operation was under nitrous oxide and oxygen anesthesia reinforced wit 
Through a McBurney incision a perforated, gangrenous appendix and 800 cubi 
metres of pus were removed from the abdominal cavity. Drainage was establis! 
the wound closed. A pure culture of B. coli was obtained. He was given 7 
centimetres of normal saline to which forty grams of glucose were added du 
progress of the operation. 

In the twenty-four hours following operation he was given 1,350 cubic cent 
of normal saline and seventy grams of glucose by intravenous drip. On this 
showed ketone bodies in the urine. During this period we were troubled with 
post-infusion chills so that an additional 600 cubic centimetres of normal salin¢ 
given by hypodermoclysis. The plasma chlorides rose to 5.50 grams per liter 
sensible output was 1,000 cubic centimetres. On the following day he was give 
cubic centimetres of normal saline and 5 per cent. glucose. The intravenous dr 
continued for twenty-four more hours at which time he was markedly improve 


On the seventh post-operative day he began to vomit and on the tenth post 


day a jejunostomy was performed for obstruction. The plasma chlorides drop 
4.74 grams per liter. He was given 1,500 cubic centimetres of normal sa 
1,500 cubic centimetres of 5 per cent. glucose in normal saline intravenously. To tl 


added 2,000 cubic centimetres by mouth which could be syphoned through the Jutt 
The total sensible output was 4,800 cubic centimetres. 

On the second day after the jejunostomy he was given 3,300 cubic centin 
5 per cent. glucose in normal saline, 750 cubic centimetres of normal saline b 
sis and 750 cubic centimetres of water by mouth. The total sensible output w 
cubic centimetres. The plasma chlorides rose to 6.30 grams per liter on the thi 
operative day. 

On the nineteenth day after the appendectomy he developed a second obstruct 
persistent vomiting, necessitating an ileostomy. At this time the intravenous 
reestablished. He was given 3,000 cubic centimetres of 5 per cent. glucose 
saline during the first twenty-four hours. The plasma chlorides were 5.60 grat 
liter on the day after the second enterostomy. He was given 2,500 cubic centimet 
5 per cent. glucose in normal saline on both the second and third days after 


The plasma chlorides at this time were 6.08 grams per liter. During thi 


on three occasions, had ketone bodies in the urine for which additional glu 
intermittently administered. His condition rapidly improved and he was 
fifty days after the initial operation. 
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TROPACOCAINE HYDROCHLORIDE IN SPINAL AN-ESTHESIA 
OBSERVATIONS BASED ON ONE THOUSAND OPERATIONS 
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cocaine and eucaine. Acting upon his suggestion, Meyer,* Neugebauer,* and 
Kopfstein,® used tropacocaine and found decided advantages over other 
preparations used for spinal anesthesia. 

Physiological and Pharmacological Properties—Tropacocaine Hyd: 
chloride Merck is an alkaloidal salt having the formula CgsH,4NO.CgH;CO 


HCl, and occurs as colorless crystals readily soluble in water. It destr: the 
vasoconstrictor action of epinephrine. Its toxicity is stated by Sollmann” to 
be one-half that of cocaine. The preparation used by us is in the form of a 


10 per cent. solution of tropacocaine hydrochloride Merck in an 0.6 pet 
sodium chloride solution. Commercially it is supplied in 5 per cent 

10 per cent. solution ampuls of one cubic centimetre each, sterile, and 
hermetically sealed, ready for administration. The solution is colorless, and 
is easily drawn up into the syringe through a needle of any gauge. In this 
respect it is decidedly more advantageous than other spinal anzst 
because of the facility of administration without resorting to the neces 
dissolving any crystals in an ampul with spinal fluid. 


Tropacocaine, like other spinal anzsthetics, produces a physiological block 
of the nerve roots when the solution comes in contact with them. It pri 
produces a block of the posterior or sensory roots and to a lesser degree th 
anterior ones. The extent of involvement depends chiefly upon its difi 
which in turn is dependent on the dosage, the level of injection, the force 
with which it is injected and the individual susceptibility of the patient 


Tropacocaine is excreted chiefly through the kidneys. 

Duration of Tropacocaine Anesthesia—The duration of anesthesia 
depends upon the strength of the solution and the dosage employed. In the 
majority of our cases (intra-abdominal operations) one and one-quarter 
cubic centimetres of a 10 per cent. solution were used, and gave an 


duration of the anesthesia of from one hour to one and one-quart 


For more extensive operations one and one-half to two cubic centimetres wer 
used, which prolonged the anzsthesia to two hours. For extra-abd 
operations, the larger doses are unnecessary, as anesthesia produced wit! 
one cubic centimetre lasts fully an hour. 

Selection of Patients for Tropacocaine Spinal Anesthesia—We wer 
guided in the selection of our patients for spinal anzsthesia by the type of 
operation to be performed, the age and the physical condition of the 
The same careful evaluation of the risk involved must be made as wit! 


general anesthesia. In most operations below the diaphragm, tropacocaine 
hydrochloride intraspinally was the anesthesia of choice. 

Among the types of operative procedures conducted in this series of 1,000 
cases were the following: prostatectomy, orchectomy, plastic operation on 


the penis, varicocele, plastic repair of vagina, ectopic gestation, salpingectomy, 
oophorectomy, hysterectomy, plastic repair of urethra, appendectomy, intes 
tinal resection, herniotomy, suprapubic cystotomy, nephrectomy, pyelotomy, 
nephrotomy, ureterotomy, cholecystectomy, cholecystoduodenostomy, gastro- 
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of the preliminary administration of ephedrine, patients with a systoli 
sure as low as 100 or even 90 suffered no ill effects following th 
tropacocaine hydrochloride. 

(4) Diseases of the Spinal Column.—Deformities of the spine, sup] 
tive changes and osteo-arthritis are, as a rule, contra-indications to tl 
of spinal anesthesia, because of the technical difficulties which n 
encountered and the added danger of infection. 

(5) Diseases of the Skin over the Spine offer a definite contra-i 
to this type of anzesthesia. 

(6) Shock.—Any anesthetic is poorly borne by patients who 
shock ; moribund patients and those with profound cachexia or uremia 
stand spinal anesthesia well. We have, as will be demonstrated later, 
shock to be the chief contra-indication to the use of tropacocaine 

(7) Sepsis —Blood cultures showing the presence of sepsis det 
contra-indicate the use of spinal anesthesia, due to the danger of 
the meninges to bacterial contamination. 

(8) Massive Pleural Effusions and Intrathoracic Growths.—The 
contra-indications to spinal anzsthesia because of the possibility of r 
tory embarrassment. 

Preparation and Technic for Spinal Anesthesia—On the evenit 
ceding the operation the patient is given a sedative, preferably on 
one-half grains of luminal or three grains of amytal. As previously 
all patients are given three-quarters of a grain of ephedrine sulpl 
mouth forty-five minutes to one hour before operation, to be repeated 
diately preceding the operation. The usual one-sixth grain of morp! 
sulphate with 1/150 of a grain of atropine sulphate is given one-hal 
before operation. 

Patients with hypertension are no exception to the rule of the prelit 
use of ephedrine, since our experience has taught us that to omit it n 
to a sudden and marked drop in blood-pressure. Should it occur that 
the course of the operation the systolic blood-pressure drops below 
additional dose of ephedrine is administered, sometimes with the addit 
caffeine sodiobenzoate, depending upon the degree of shock. 

Although the average drop in the systolic blood-pressure has beet 
to be from twenty to twenty-five millimetres in this series, we have 
on a few occasions a drop to such an extent as to make the pressure unr 
able, yet in these latter cases it was remarkable how quickly the pressu1 
elevated after an injection of ephedrine. 

Spinal injection is usually made with the patient in the sitting 
The lateral position is employed in patients who are too sick to sit upt 
The level of injection chosen depends upon the type of operatior 
performed. For operations below the level of the umbilicus, the 
injection was between the third and fourth or the second and third 
vertebre. For operations above the umbilicus to the level of the diaph: 
the injection was made between the first and second lumbar vertebree undet 
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operation and may persist for some time. Since using the smaller calibre ' 
needles and adopting the Trendelenburg posture for at least forty-five 

utes after the patient’s return to the ward, the incidence has dropped to less | 
than 5 per cent. } 


In order to understand the rationale of the treatment of headache 
types must be differentiated—the so-called lumbar puncture headache and the 
meningitic type. 

(A)—The Lumbar Puncture Headache-—The more common headac! 
the lumbar puncture type, which is caused by the reduction of intra 
pressure due to the seepage of spinal fluid through the opening in the 
made by the needle. The pain is, as a rule, referred to the occipit 
parietal regions and appears within twenty-four hours after operatio1 
has a tendency to increase in severity. Evans‘ recommends in such pat 
the Trendelenburg posture for at least twenty-four hours, maintaining that 


in this position there is a greater tendency for the opening in the dura 


i 


sealed by fibrin, thereby preventing further leakage of spinal fluid. The 


incidence of this type of headache can be greatly minimized by careful 


tion to technic and the use of small-calibre needles, thus reducing the danget | 
of trauma. 
(B)—The Meningitic Type of Headache—This may be due to a | 


meningismus, or to a low-grade meningitis, and most frequently foll: 











breach of technic. The incidence in this series of cases was one-fourt! 

1 per cent. The headache is accompanied by rigidity of the neck and phot ; 

phobia, and is not relieved by the Trendelenburg posture. The use of cafi 

and sodiobenzoate intravenously has proven of great benefit in this typ 

headache, being used in conjunction with concentrated solutions of salines I 

either by rectum or intravenously. Von Jaschke* believes that such head 

occur less frequently when using simple aqueous solutions of tropacocain¢ | 

than with solutions containing sodium chloride. ) 
Nausea and V omiting—Nausea and vomiting occurred in approximately | 

3 per cent. of the cases in this series, and are thought to be the result 

cerebral anemia. Gastric lavage and intravenous injections of a 10 pet 

glucose in saline solution are the methods we have employed in cases 

nausea and vomiting have persisted for more than twenty-four hours 
Hiccup.—Hiccup may become annoying and intractable. It was en 

tered in 1.5 per cent. of the cases in this series and persisted for s 

days in each case. The condition may not have been the result of th 

anesthesia, but rather of a uremia or a diaphragmatic irritation of 

origin. 
Paralytic Ileus —Paralytic ileus was encountered in only one case in this 

series. The condition may be difficult to distinguish from a generalized 

peritonitis. 
Palsies—Trauma to the nerve roots or cauda equina may produce transi 

tory or permanent paralysis, with or without sensory disturbances he 

transitory type which usually subsides in a few days occurred in one-half of 
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pressure dropped below the reading point, and in spite of stimulation the pr« 
not be elevated. The patient died of respiratory failure. 

The fourth death occurred in a man fifty-four years of age with bilate: 
obstructive lesions, bilateral renal calculi, and an extremely poor kidney fu \ 
pyelo-ureterotomy was performed on one side under tropacocaine anzsthes 
untoward effect. About two weeks after the operation the temperature be 
and the patient showed signs of an impending uremia. Operation was undert 
remove a large obstructing calculus from the left ureter. One and one-quart 
of tropacocaine were administered between the first and second lumbar vert 
lowing the skin incision there was an immediate drop in blood-pressure, t 
became cyanotic and death ensued immediately. 

The fifth death occurred in a man fifty years of age, who had large 
calculi in the left ureter with pyonephrosis, and who had had two previous 
of that ureter for calculus. The temperature at the time of operation was 10 
general condition of the patient was poor. One and one-half ampuls of troy 
given in the first lumbar interspace. Following the skin incision, the pati 
cyanotic and developed convulsive twitchings of the fingers and forearms, 
respiratory embarrassment and finally respiratory paralysis. Death ensu 


minutes. 


It is our belief that deaths which occur during spinal anzstl 
primarily due to cardiac dilatation and respiratory failure. We 
opinion that debility associated with high temperatures are factors 
unfavorable to the employment of this type of anesthesia. We belli 
fever produces changes in the cardiac musculature and in the r 


centre in the brain which tend to make patients more susceptible to 1 


Final Analysis of Deaths —Case I1.—Undoubtedly shock due to hee 
rhage. Case I1.—Aneesthetic death, due to respiratory failure. Pat 


in pre-operative shock, and was a third-degree anzsthetic risk. | 
Anesthetic death due to respiratory failure. Patient in pre-operati 
In this case two ampuls of tropacocaine were given and there is a 
that the patient may have had an idiosyncrasy to the drug. Case IV.— Deat! 
in this case was due to pre-operative shock (uremia) with the ana 
the contributing cause. <A third-degree anzsthetic risk. Case \ \nzs 
thetic death due to respiratory failure. 

In these five casualties we have only two outstanding anesthetic deaths 
Two of these patients (Cases II and IV) would probably hav 
matter what type of anesthesia had been used. In the final analy 


cases, we must consider, for our guidance in the future use « 


f tropacocaine 
all factors that may have an unfavorable as well as favorable bearing on out 
judgment. Our experience in this series has left us with a distinctly favor 
able impression and we feel assured that, in the knowledge we hav 
tropacocaine in the future will show even better results. 

One of the writers of this paper is a recognized anesthetist of ovet 
thirty years’ experience in the practice of anzsthesia as a specialty who, 
having tried spinal anesthesia some twenty-five years ago without mucl 
success, was rather reluctant to employ it again about five years ago, but 
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TORSION OF THE OMENTUM * 
By Cuarues E. Farr, M.D., ano R. F. Bacumann, M.D. 
oF New York, N. Y. 


Torsion of any organ is rather uncommon. It is of interest chiefly from 
the etiological standpoint and from the variety of symptoms produce Phe 
pathological findings are fairly simple, the end-results well know: ry 
prognosis depends upon the tissue or organ involved and upon timely 
intervention. 

Torsion of the omentum is probably more common than is genet 


appreciated. Corner and Pinches,'® in 1905, were able to collect only fit 
one authentic cases. Morris,’® in 1932, added 160. Probably every 

of experience has had one or more but few are reported. For this re: 
the following seven cases are given in some detail—five collected from the 
First Surgical (Cornell) Division of the New York Hospital and t 
served by one of us (Bachmann) at the Burbank Hospital, Fitchburg, Massa 
chusetts. Our most appreciative thanks are hereby expressed to the 


operating surgeons for the privilege of reporting their cases. 


Case I.—(Doctror Farr, New York Hospital.) D. C., an obese Italian mal 
twenty-one years, a chauffeur, entered the hospital January 31, 1932, compl 
sharp pain in the right upper abdomen of three days’ duration. Onset acute wl 
auto. Pain constant, unrelated to meals, non-radiating, unaccompanied by 
vomiting or symptoms of collapse, but gradually increasing in severity until 
At no time was there any nausea or vomiting, jaundice, gaseous eructati 
symptoms of gastric distress. Bowels slightly irregular of late; stools 1 
and consistency. Moderate tenderness in the right upper quadrant. No history 
attacks. His abdomen was rather obese with a firm anterior wall. Tenderness 
rigidity in the right upper quadrant where an indefinite sensation of a mass w 
Rebound tenderness was referred to the right upper quadrant. No hernia 
15,400; polymorphonuclears, 72 per cent.; temperature, 99.2°; pulse, 80; bl 
116/32; icteric index, 10.3; urine, negative. A provisional diagnosis of acute 
was made and operation performed 

Operative Findings—Moderate amount of free clear fluid on opening abdon he 
great omentum was divided into strands of which one had a very large terminal 
This had become twisted about five times clockwise. It was gangrenou nd tl 
gangrenous portion was a flat disc about ten by eight by one-half centimetre 
gangrenous omentum was attached another of the tongues of the healthier 
evidently a recent attempt to protect the gangrenous portion. s0th pieces of omentun 
resected by double ligation. Exploration negative except for the appendix wi 
somewhat injected. There was a raw area on the appendix which was bleeding slight! 
suggesting that the omentum had been attached to it and torn loose by mat 
Appendix was removed by double inversion. Closure without drainage 

Pathological Report—Chronic obliterative appendicitis and twisted omentum wit! 
hemorrhage. Microscopical examination of omental tissue showed congestion of vessels 


and scattered small extravasations of red blood-cells. 
* Read before the New York Surgical Society, November 9, 1932 
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FARR AND BACHMANN 


vomiting. Appetite, good; constipated. No jaundice. No previous attacks. | 
past histories negative. 

Marked tenderness and moderate rigidity to deep palpation in the right lower 
over McBurney’s point. The tenderness extended up the right side as far 
bilicus. There was slight tenderness in the right upper quadrant over th« 
Left side negative. Urine showed trace of bile; leucocytes, 12,200; polymorpl 
72 per cent.; temperature, 101°; pulse, 96. Pre-operative Diagnosis—Acute ap} 

Operative Findings—As peritoneum was opened a mass of omentum about 
long and three inches wide which came from the transverse colon was found t 
much inflamed and somewhat necrotic. No reason for this condition could be 
the omentum was not in contact with any other organ and there was no demor 
of the pedicle. It was removed after ligation. Gall-bladder was swollen to 
normal size, walls were considerably thickened and it contained numerous st 
removed. Closure with drainage. 

Pathological Report—Cholecystitis subacute and _ cholelithiasis; perit 
brinopurulenta—piece of omentum eight by five centimetres, much thickened, d 
in color and in parts almost black. Microscopically showed marked eng 
vessels, large blood extravasations in the interlobular connective tissue of omentut 
toneal covering of omentum much thickened by a fibrinopurulent infiltrati 
endothelial connective tissue. This infiltration extended into neighboring fatt 

Post-operative course —Uneventful recovery. Discharged cured on fou 

Case V.—(Docror Hirzrot, New York Hospital.) A. F., a woman of 


admitted to the hospital September 23, 1920, with intense pain in the right uppe1 


of the abdomen radiating to the right scapular region and left side, existing 
discharge following first admission two months previously, at which time 
cholelithiasis was made, although no definite evidence of gall-stones could bi 
X-ray. X-ray at that time was also negative for renal calculus, and any org 
in stomach or duodenum. Pain had existed for past seven months, especial] 
She had considerable gas on stomach; unable to raise it. Nauseated but did 
No jaundice except in sclere. Difficulty in breathing during attacks. Sine: 
sion pain has increased in severity and frequency. A very well-developed and 
ished female of forty years, appearing in some pain. Abdominal examinat 
moderate tenderness in the right upper quadrant, very severe in epigastrium 
xiphoid. Upper half of right rectus rigid. No organs palpated; no mass« 
felt, though there was an indefinite sense of a mass in the right upper quad: 
; ‘ 


ony 
TELit 


normal. Urine showed a trace of bile. Leucocytes, 15,000; polymorp 
cent. ; temperature, 99°; pulse, 80. Pre-operative Diagnosis-—Acute chole 
Operative Findings.—On opening abdomen, gall-bladder seemed a little dist: 
it was not adherent, contained no stones, and emptied quite readily. Further « 
showed an inflamed piece of fat attached to the gastrohepatic omentum and 
the suspensory ligament of the liver. After freeing this from the ligament a: flame 
piece of fat was found plastered down on the anterior wall of the stomach in t 
of the lesser curvature. After freeing it from this region, the stomach wall, 


a superficial irritation, was not involved and there was no evidence of any | 
stomach wall on careful examination. The piece of fat evidently originated from a pedicl 
which had become twisted, there being at least three turns in the pedicle. The 
was hemorrhagic. Fat was excised between ligatures. Further explorati 


abdomen showed an appendix which was bound down at its base by a band of 

The appendix was removed and its base inverted by double row of chromic. F 

of the uterus was negative. No cause for the symptoms was found other than the pi 
of strangulated fat above described. Abdomen closed without drainage. 


Pathological Report-—Appendix showed nothing remarkable. Piece of fat. 
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To us the most interesting feature of torsion is its etiology. All torsions 
seem to occur ini closed cavities, with low atmospheric pressures and smoot! 
gliding surfaces. Such factors are common to torsion of the ovary, perhaps 
the most common of all, the testis, the tubes, the appendix, the bowel 
finally the omentum. All are attached at one or both ends. Thi 
ovary and testis is not unlike, the others are quite diverse. All have some 
sort of pedicle formation. All contain arteries, veins, lymphatics and nerves 
All are subject in varying degree to external forces and changes in pressur 
by muscular action, by the diaphragm, by the abdominal wall or by 
wave. [External violence as from blows, falls, manipulations, ef 
mon to all. Change of body position affects all alike. 

Change in tissue structure or density preceding torsion may cot 
be a factor, for example, mild inflammations, oedema, adhesions, excess di 
posit of fat. Surely such factors are pre-disposing only. 

The inciting cause of the first quarter turn (90°) is very easy to uw 
stand. Any change in body position, in intra-abdominal pressure, 


sudden increase in peristalsis, could easily rotate an organ in unstabl 
equilibrium one-quarter turn. Why does the twisting continue, even to the 
point where untwisting becomes difficult or impossible? Many theories 
have been advanced, mostly based on the continued application of the forces 
above mentioned. Aside from peristaltic action, which is very impressive 
to one who has observed it on the operating table, these forces do not appear 
sufficient. They are either too feeble or not continuous enough, or have 
too little point of application, to effect complete torsion and strangulatior 

Our only remaining common factors in organs subject to torsion are the 
structures themselves, namely the blood-vessels, lymphatics and nerv: Of 
the last it may be stated that we know little. It is conceivable, however 
that they are able to send messages of distress which call for increase o1 


at least change of action, principally as to blood supply and peristaltic 1 


Lymph flew must have considerable bearing. When retarded by ever 
one-quarter turn of the pedicle, stasis results, ceedema begins, the weight 
the organ increases, and a tendency to sag, possibly even to twist can easil\ 
be imagined. 

This tendency is much more pronounced in the case of the blood-vessels 
The arteries are shorter than the veins, firmer, thicker walled. A beginning 


twist will cut off venous return long before arterial supply is greatly im 


peded. The veins distend, become tortuous and begin to wind around the 
arteries. The process of rotation is thus carried on, probably accentuated 
by hyperperistaltic action in neighboring organs, possibly aided also 

muscular overactivity of the diaphragm, the abdominal wall, efc. In th 


meantime, passive congestion increases the weight of the organ and hinders 
any tendency to right itself. Cédema is increased, hemorrhages occur and 
finally infarction. Atrophy, complete necrosis or gangrene, or infection and 
peritonitis may be the end-results. 
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(5) Torsion is most often confused with acute appendicitis v 
pendiceal abscess; less frequently with acute cholecystitis. In 





cases 


ciated with hernia it is often diagnosed as incarcerated or strangulated hx 


(6) The prognosis is excellent with timely surgical intervention 
middle-aged patients are poor surgical risks at best. The mortality 
complications. 
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BILATERAL SNAPPING THUMBS 


By Epwarp L. Comperr, M.D 


or Cuicaco, Iu 


CHRONIC traumatic and inflammatory lesions of the tend 
sheaths of the hand are not uncommon and are often quite d 
there are few reports of these cases and the American literatur: 
ingly silent upon the subject napping index or “trigger finger 
sionally seen 11 ny large clinic, while the stenosing tendovagi1 
radial styloid process which was first reported by de Quervair 


] | . 11 ‘ + 
recently reviewed with an excellent resume of the cases in the lite 


Finkelstein, is still 1 re common By uervain declared that the 
occurred only in the tendon sheath of the abductor longus and ext 
pollicis tendon \ similar lesion which involved the tendo 


sheath of the flexor pollicis longus muscle was described by Paul 
baum, Troell, and Finkelstein (Case X), while Hauck, tn 1923, and | 
in 1925. described the only cases of bilateral tendovaginitis of the 
pollicis longus with snapping thumbs that I have been able to fi n the 
similar lesions of other te 


literature hese authors have also noted 


the hand 





Because there is so little general knowledge of this subject thi { 
| ; | | af a : 

has been erroneously diagnosed as rheumatism, neuritis, periostitis, tenosy 
vitls, tuberculous eCitis, O! s in the case reported here, chron n¢ 
dislocation at t al inte ry halangeal joint 

[ p £ \ I iged tw t eal ( e ft the U1 ersit { 
clinics April », because locl of the distal p wx 
The patient state e the age of three or ’ ears she had ha 
flexing the distal { both t nbs, and, when flexed, she was oft 
extend t ila t assistance trom the opposite d. Upon either fie 
tension there was al i visible jer} 4 snap or cl was often note 
was a s ed pia not o1 was the disability a dicap to her but 
hour o1 e at th the thumb becam ite ful and the difficul 
flexion or extension became much more marked Numerous medical cons 
failed to explain or relieve the conditior As a result of the disability s 
compelled to give up her position as a teacher of the pia With the ex 
disability described, the past history was not relevant 

An examinatio1 f the hands revealed an entirely normal appearance 
of the distal phalanx of either thumb was possible only with considerable eff 
accompanied by a p or click Che initial impression was that this was 
recurrent dislocatiot vl h ac mpanied each flea } t the pha inx How 
the tendon of the flexor pollicis longus muscle was palpated, a firm nodule w 
near the base of the thumb which moved with the tendon and seemed to s1 


back and forth in the sheath with a palpable click upon flexion or extension of istal 
phalanx. It seemed probable that this was a condition analogous to the n 


one of snapping index finger, or “trigger finger.” Since there is a t1 
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across the tendon sheath just at the level of the tendon nodule, it was thought probabk 
that the phenomenon was due to the difficulty in passage of the nodule throu the 
narrow portion of the tendon sheath. The nodules proved to be radiolucent. Othe: 
laboratory tests were normal. A diagnosis of tendonitis stenosans of the fles 
longus tendons, bilateral, was made. 

Operation was performed on both hands May 27, 1930. The approach was 
an incision on the outer side of the thumb, extending from the distal interphalangeal] 
joint proximally to the base of the first metacarpal bone. By reflecting the medial 
flap the sheath of the flexor pollicis longus tendon was exposed. The sheath was 
opened longitudinally to the transverse volar ligament which was incorporat: 
tendon sheath as a dense transverse band of fibrous tissue which constricted 1 eatl 
and tendon. When traction was applied to the tendon distal to the constricti 
there was a definite resistance and then with an audible click a nodulai 





Fic. 1.—Diagram illustrating the nodule in the tendon of the flexor pollicis longus 1 \ 
the distal phalanx of the thumb was extended the nodule was distal to the transverse 
When the thumb was flexed at the distal interphalangeal joint the nodule was draw: 


constricted portion of the sheath to the proximal side of the fibrous band. 


swelling in the tendon snapped into view. This nodule was one centimetré 

and more than twice as thick as the diameter of the tendon itself. The tend fibre 
were rough and frayed from the constant friction of forcing this nodule through th 
narrow portion of the tendon sheath. When the thumb was now forcibly extended th 
nodule was pulled up out of sight and again the snap or click was both | 
palpated. (Fig. 1.) 

The tight transverse band was divided and part of the sheath was cut away as 
far as the point at which the tendon disappeared beneath the short muscles of thi 
thumb. (Fig. 2.) The tendon was then split open through the fusiform swelling 
about half of the nodular portion of the tendon was excised and the slit in the tet 


was closed. It was then possible to extend and flex the thumb without any difficulty 
and both the jerk and the click had disappeared. ! 
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A similar procedure was carried out on the right hand and an identi 


was found, although the nodule in the tendon was larger than that on the 1 


The patient made an uneventtul recovery and she was discharged from tl 
six days aiter the operation 

Physiotherapy was continued for two weeks and when she return 1 
on June 25, 1930, one month after operation, the range of motion was nor 
was no “click.” Two months after operation, July 25, 1030 (Fig. 3). tl 
pain, stiffness, or tenderness in either thumb and she reported that sh 
piano with greater treedom than she had ever been capable of betore t] 
In December, 1930, seven months after operation, the patient reported t 
again teaching piano and that there had not been the slightest return of t 
At the time otf the last visit, September 28, 1931, the range of moti 


the thumbs was entirely normal 





The s¢ é 
of the ae 
A microscopical st I some of the tissue removed from the fusifor 
vealed numerous « e-like cells among the dense fibrous tissue of the t 
Comment.—The ¢ gy of ten tis stenosans has been attribut { 
trauma and in cases previously reported the onset of the symptoms has usually beer 
in older patients Finkelstein’s case was fifty years of ag and the disabil 
noted only sixteen months At operation a fusiform swelling one centimetr« 
found in the m. flexor pollicis longus tendon at the metacarpo-phalangeal joint of tl 
right thumb. Troell studied the case of a piano teacher, sixty-four years 


had, in addition to tendovaginitis at the radial styloid process, a “doigt 


snapping finger on the middle finger of the opposite hand \ second 
woman, aged fiity-six years, had for four years had a Snapping ol the fle r pollicis 
longus tendon as well as a tendovaginitis stenosans at the radial styloid proces lroell 


also felt that chronic trauma was the most obvious etiological factor 


Poulsen reported fifteen similar cases, and in five of these a small ten 


found in the long flexor tendon of the thumb. Nussbaum reported ster 
sheath of the flexor longus pollicis tendon without a tendon tumor 
Kroh described seven cases with involvement of the long flexor of the thuml 


with difficulty in flexion or extension of the distal phalanx and definite “snapping” 


4io 
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upon such motion. Of seven additional cases involving the flexor tendons of the 


the audible snapping was noted in four while in three there was only difficulty 
and extension associated with pain upon motion without the snapping. Kr 
included a male child aged two and one-half years with involvement of the left + 
a female aged three and one-half. The duration of symptoms in each case 
to three weeks and in each instance a nodule was found in the flexor polli 
tendon. In a third case, aged forty-eight years, the disability was bilater 
been present for six weeks on the left hand and two years on the right. H 
found this condition in two young children, both females, aged two and thre: 
half years, respectively. In a total of four cases the disability was due to 
the flexor pollicis longus tendon and was associated with definite snapping 
additional cases there was snapping and difficulty upon flexion and extensi 
distal phalanx of the thumb, but the pathology present at operation consisted 
ing or contracture of the sheath of the m. flexor pollicis longus tendon without 
or tumor of the tendon itself. 





Fic, 3.—Normal voluntary flexion and extension of the thumb, July 25, 1931, tw 
operation, 


In a review of the literature forty cases were studied. In each 


cases the disability consisted of difficulty in flexion and extension 


phalanx, associated with pain and “snapping” upon motion. In se 


of the forty cases nodules were found in the flexor pollicis longus tet 


and, in two of these, one reported by Kroh, aged forty-eight years 


second by Hauck, aged three years, the condition was bilateral. 


The ages varied from two years to seventy-one years. There wer 


patients six years or younger, but only two of the other patients wet 


than forty years of age. 


The disability is far more common in the female, since there wet 


four maies in the series, thirty-three females and three cases in w] 


sex was not clearly stated. 


Most of the patients were treated by operation in which part of th 


was cut away, permitting free motion of the enlarged portion of th 
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In « y instance complete relief from symptoms was report t 
tempts to treat the condition conservatively before advising ope 
been uniform successful 

The etiology of the condition is doubtful he occurrence 
children would dicate a congenital basis but most of the patier " 
than torty ye yf age and the duration of the symptoms in the 
was from tout eks to two years In some of the cases, as 
the slight et largement of the tendon may have dated trom in 
while the const t use ol the thumb not only nav have cont 11 
tion, thickening nd narrowing of the tendon sheath, but ISé they 
enlargement I e tendon nodules themselves 

SUMMARY 

(i he terature describing ises of snapping thumbs é é 
ment of the flex« ollicis longus tendons has been reviewed 

2) A cas bilateral snapping thumbs has been reported 

3) These « s do not respond to conservative treatment 1 
be tre ited Sul 
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TRANSACTIONS 
NEW YORK SURGICAL SOCIETY 
STATED MEETING HELD NOVEMBER 9, 1932 
The President, Dr. Joun Dovuauas, in the Chair 


SYMPATHECTOMY FOR HIRSCHSPRUNG’S DISEASI 


Dr. Epwarp J. Donovan presented a man, twenty-three years of age, 
who was first admitted to Saint Luke’s Hospital May 2, 1921, at th 
twelve years, complaining of constipation since birth. His past history, asid 
from the chief complaint, was negative except for the fact that he had passed 


a small amount of blood by rectum one year before. X-rays at this ad: 
showed a very large descending colon. In spite of the fact that no anal 
obstruction was found, the diagnosis of acquired, rather than congenit 
megacolon was made. He was discharged from the hospital with his 
moving daily as the result of cascara and milk of magnesia. 

He was readmitted one year later with fecal impaction, and w 
history that the above-mentioned régime was successful for only two months 
after leaving the hospital. Constipation became so bad that he often 
one bowel movement a week. Daily colon irrigations and cathartics 
the impaction. X-rays at this time showed a very great dilatation 
descending colon, sigmoid and rectum. 

He was then operated upon by Doctor Bolling July 24, 1922, 
time descending colon, sigmoid and rectum were found greatly dilated. Forty 
eight centimetres of sigmoid were then removed, and lateral anastomosis 
done between descending colon and rectum. Convalescence was une\ 
and he was discharged to the country on the eighteenth post-operati 

He was admitted three years later with fecal impaction, stati 
operation had given relief for about two years. For past year constipation has 
returned and now is as bad as before. X-rays at this time show pro: 
dilatation of lower colon. 

Readmitted with fecal impaction January 15, 1932, with history that 
the rectum feels full ail of the time, and that he has no expulsive fore 
in the rectum to empty it. Thinks that he has lost twenty-five pounds in the 
past few months. Advised at this time to have a sympathectomy, mn 
years after resection of intestine. He was given an anesthetic and th 
impaction was removed manually. 

He returned to the hospital February 2, 1932, for the sympathect 


In preparation for this, he was kept in bed for one week on a low residu 
diet with a colon irrigation twice a day. February 9, 1932, pre-sacral nerv: 
and part of two inferior mesenteric nerves were removed by transperitoneal 
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approach lhe descending colon and sigmoid were so large t 
to be mobilized to remove them trom the site of the operatio1 \ 
anastomosIs had been done between the cde scending colon ind 
fact could not be determined by examination of the anasto 
at this time Veritoneum over the sacrum was incised in the 
the pre sacral nerve lox ited }ust eric ith this cision in the 
left common iliac vein. It was cut below the brim of the pe 
the hypogastri glia and dissected upward, cutting the brancl 
fourth, third, se d sympathetic ganglia until the inferior mesente! 
found one on ¢ sicle O! the interior mesenteric artery, were re 
inch of each inti mesenteric nerve was resected with the pre 
The patient's ct ilescence was most uneventtul On the thi 
operation the f enema wa ivel [his was expelled with great 
was accompant i very satistactory bowel movement ( Kemet 
he complaine lack of expulsive force in the rectum.) | 
and mineral st 1 satistactory bowel movement eac] 
twelve days that he remained in be he thirteenth day, o1 
that he sat out é his bowels moved without an enema ie 
bladder disturb es at any time 
HIRSCHSPRUNG’S DISEASI 

Dr. Epwal \. PETERSON, remarked that Hirschsprung, 
scribed the clis¢ wl ich has Since borne his name as a cone 
genital high-g1 ilatation of the colon, with thickening of all 
especially the t ca muscularis, and retention of large quantiti 
matter.’ lhe atation and hypertrophy may affect a part of o1 
of the large bows lo the cardu symptoms—dilatation of 


| | 
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tor the most part, prove 


“~- 
a 


yt Sydney, Aust: 


ases, it seems, were benefite 


were “spectacular.” He hi 


itistactory results tollowing syv1 


age, had shown obstipatio1 


gations were always require 


Y there 











NEW YORK SURGICAL SOCIETY 


was distended and pendulous and the colon was greatly dilated. | 


1931, he was admitted to the Babies’ Wards of the Post-Graduate H 


for observation and study. 


struction. Dr. R. F. 


an emergency cecostomy, and introduced a Paul’s tube. 





Fic, 1.- 
Distention two days before operation 
of attempts to reduce the size of the abdomen. 


(Case IT.) 


Hirschsprung’s Disease. 
ifter weeks 


were always necessary to empty the colon. 


dilation gradually became more and more marked. 


While there he developed acute intesti 


Carter saw him then in consultation, and pert 


Rectal at 
tions through the cecostomy 
relieved the obstruction, but 
be continued daily to empty th 
This treatment was carried out 
long period following the 
and caused considerable de 
sion of the greatly distende 
but 


January 14, 1932, the abdon 


men, the obstipation p 
opened and the whole colon, al 


the appendix, found dilate 
pre-sacral, inferior mesenteri 
left 


sected. 


and lumbar ganglia ws 
Following operation, 1 
oil, cascara and irrigations wer 
as a daily routine Spont 
bowel movements began Febri 
1932. 


or two normal 


\t present the patient 
stools a day 
any medication, abdominal 


present, his 


is no longer 
health is excellent, and his wt 
look on life has improved. 

CASE II. 
eight months of age, 
the Babies’ Wards of the Post 


uate Hospital, August 20, 193 


A boy. four veal 


was admitte 


a history of constipation dut 


fancy, requiring the frequent mit | 
istration of cathartic drugs 
relief. After the first year lite 
normal bowel evacuation rat 
curred, and cathartics and enemata 


Abdominal distention and colot 


(Fig. 1.) Loss of app 


tite, abdominal discomfort, slight fever and occasional vomiting would 


follow if laxatives and enemata were neglected. 


A rontgenogram, taken Se] 


tember 14, 1932, showed marked dilatation of the whole colon. Prelit 


treatment, aimed at decompression of the abdomen, was given for several weeks 
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before operatio1 he distention was reduced considerably, but 
active mineral O cascara and colon irrigation treatment, the obst 

J 
sisted 


were resected nvalescence was very SatiStactory A sto 


spontaneous!) O1 the ninti post operative day, since which tim 
movements a d have occurred (here has been a marked 
in the general health of the boy, but the abdomen, while great! 
' 
is St l er tha orma 
_A [I] \ \ rour years nd « oht montl ot ave V\ 1 


a history of constipation since birth. He had had very tew natu we 


r lyarit hi lite ana 11] f rvs ] , ‘ ; 111 
movements cd his lite, and would go tor days without a s es 
laxatives or ene! ta were Yivel ()t late the obstipation had be 

- ‘ 1] ‘ —_ L,] ] 1, +4 } . ] \ ‘ 
more troublesom< ome abdominal distention, Dut not market \ TO! 
' , arte . 
senogram, taken October 16, 1932, showed dilatation of the re 
sigmoid. October 18, 1932, a laparotomy was pertormed and the 
: . al , ' 1 
interior mesentel nerves, and the lett lumbar ganglia were resect WI 
the thit | day atte peration there were thre spontaneous bows ~ 
hicl 11 ¢ } ‘ ] } ‘ ntiniy 1? ; ; --) 1] \ : 
since W ch time ( OwWweIS Have continued to act naturally 1S 
uppel respirato ection, COMvairescence Nas een most sSatista 
It OW ( ths sl mpathnectol n Case | { S 
| } ] ‘ . ] } 
nevel ( 5 ( ( riis Owels NOW MOVve SYNO neousliv dally ( 
taking era He has ned about twenty pounds in weig! 
H X-ray e present time show rather large colot ~ 
show ery vood ¢ I ] Ort the | irt rect by t| S operatiol 
DR Hy NI (7RAI M reporte the is¢ | i child rece t tte 

) 1 T 41 } 1 ' = P : 

to the Brool odist Hospital] Phe chil was in very ba 
] } ; Vaart + } 
and an etftor Wa le o the Pediatric Service to clean out the ) ( 1 

1 11 ‘ . 1 

impr ve the col tion generally \ transtusion was advised, to be fi Ww ¢ 

1 1 " +1 ‘ . 9 - q 69 
later by sympathectomy lhe ch . however, lied betore anything cou ¢ 
done \t autor the hndings were a large dilated sigmoid and rectun whi 
terminated sha elow at a spastiu hypertrophied sphincter \ micro 


scopical examination of the hypertrophied portion showed merel 
muscle tissue 

Dr. CHARLES | \NSSEN said that one should keep in mind that not all 
results are as gratifying as the ones presented He recently had the 
portunity to observe a case in a girl of twenty-four years bee hae 
sympathectomy performed by one of the leading surgeons of this city, th 
symptoms became considerably more severe, so much so that the digital ¢ 
the 


traction of feces was only way an evacuation could be obtained 


—) 


ever, under conservative treatment there has been marked improvement. In 
this case the lower extremity of the operated side showed an increase of sur 
lace temperature he maximum difference recorded by the thermo-counl: 
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was 7°. This inequality of temperature was a source of real discomfort 
to the patient. 

Doctor Donovan said that he was disappointed in the last X-ray of his 
patient to find that there was no evident decrease in the size of th 
In spite of this fact the patient had a splendid functional result. D 
Peterson had told him, however, that in his cases where he had resect: 
ganglia as well as the pre-sacral and inferior mesenteric nerves that there 
was little evident decrease in the size of the colon. 

The speaker had been surprised to find what a simple matter it 
resect the pre-sacral in his case. Some of the recent articles on the a1 
of this nerve show that this varies a great deal but in this case it was a sing 
cord. Regarding bladder disturbances after resection of the pre-sacral 
some cases have been reported that had frequency and urgency but 
short duration. 


Doctor Peterson added that at present, one did not know how 
how little to do, in resecting the lumbar sympathetic nerves, in Hirschsprut 
disease. Wade advocated, through a long incision in the flank, ar 
peritoneal division of the mesially directed branches and the main chair 
below the fourth lumbar ganglion. Judd and Adson have advised, thr 
transperitoneal operation, the resection of the second, third and fourth lumbai 
ganglia on both sides. Rankin and Learmouth believe that resection of the 
pre-sacral and the inferior mesenteric branches will sever all the nerves to 
the parts of the bowel chiefly affected, thus avoiding the minor disadvantag¢ 
of disturbing the neurovascular supply of the lower extremities. 

Doctor Peterson felt inclined, from his very limited experience, 
cate the resection of the pre-sacral and inferior mesenteric nerves, 


to remove the sympathetic ganglia on the left side. } 
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ADENO-CARCINOMA IN A CYST OF THE TRANSVERSE MESOCOLON 
Dr. Epwarp W. Peterson presented a woman, sixty-four years of age, 
who was admitted to the Post-Graduate Hospital, September 19, 1932, con | 
plaining of attacks of nausea, vomiting and diarrhoea, and the presence of 
a movable tumor in the upper abdomen. Twenty years ago she was treated 
for gastric ulcer and was confined to her bed for six weeks at that time 
A gastro-intestinal X-ray study was made thirteen years ago in a Brooklyn 
hospital. She was told that she had no ulcer but that a chronic appendicitis 
was responsible for her gastro-intestinal upsets. One and one-half years ago 
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Dr. FRANK S. MATHEWS recalled one case of irreducible omental 
in which acute symptoms developed and at operation there was found a mass 
of omentum in the scrotal sac which was adherent and not rotated. © 
ing traction upon it a large mass of rotated omentum was found just withi: 
the abdominal cavity. 

Rotation of the omentum is a particular under the general sub 
visceral rotation, the cause of which has always seemed obscure. It 
difficult to understand the very beginning of rotation; but the difficulty 
to be to visualize any kind of mechanism which can continue to exert 
ing influence to the degree of two or three complete revolutions. Th: 
monest structures to rotate are the ovarian tumors, which in thet 
have considerable weight and a small pedicle. The testis also at times 


but nearly always it is a partially descended testis with a looser atta ent 
than normal. 

Two of the most vivid recollections of visceral torsion have beet rirst, 
a case of volvulus in a case of megacolon, the abdomen distending 
enormous size in the course of a few hours. The second was a case of 
volvulus of the small bowel secondary to a Meckel’s diverticulum. | 
case a profound shock developed in a few hours from the beginning of the 
symptoms. At operation the abdomen contained much blood-stained fluid; 


the Meckel’s diverticulum was rotated, swollen and plum-colored and about 
two feet of adjacent ileum were rotated. here appearances would indicat 
that the diverticulum first rotated and then acted as a rotator of the bowel 
But just how the diverticulum with an attachment only to the bowel 
twist it is difficult to see. 

Doctor Mathews once assisted Dr. Charles N. Dowd to operat: 
acute volvulus of the caput coli in a young man. When it was redu 
attachment proved to be unusually lax. The appendix almost never rotates 
Among the less frequent varieties one might mention an axial rotatior 
ovary and Fallopian tube in a child. The tube was the seat of a previous 
pathological process, the end being closed and possibly the seat of a tubercu 
losis. Dr. William Berry has reported a rotation of a gall-bladde: 
was not the seat of stones or other previous pathology, but was att 
by an unusually long mesentery. 

Bland Sutton, in his “Diseases of the Ovary and Fallopian Tube,” 


a chapter to axial rotation and mentions two conditions which predispos 
ovarian tumors to rotation. ‘These are first bilateral tumors, and 

ovarian tumor and pregnancy. The termination of the pregnancy in thes 
cases is especially prone to lead to a rotation of the tumor. Fibroids seem 


to rotate infrequently considering the number of pedunculated ones which 
are seen. Probably this depends on the rigidity of their attachment 

Doctor Mathews once operated on a case of volvulus shortly after a 
confinement. There was a fibrous band from the uterus to the side of the 
pelvis. The small bowel had very largely: passed under this band. When 


the band was divided it was found that the bowel with the root of the 
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TORSION OF THE OMENTUM 


1 


mesentery had rotated through nearly a complete circumference 


under the banc 


DR ] \HN |. (GARLOCK stated that he had seen three cases ot tf 
the great omentum at the New York Hospital during the past few years 
\ll three simulate icute appendicitis and were diagnosed as su tore 
operatior wo ot them he had operated upon personally, and the third 
was operated upon by Dr. Frank J. McGowan. In two instances the torsio1 
was of the tree variety; that 1s, without any attachment peripheralli lt 
the third case, th stal end ot the twisted omentum was. attached 
flamed ovary. Judging trom this experience and from the cases presented 
tonight, one wou say that the free variety ot torsion ot the great omentul 
was more common than that type in which the distal end of the on tun 


is attached to some abdominal organ or hernial sac 


Dr. FRANK B ERRY said his impression was that the torsion is mort 
be al Ce Pe acl He had see + ice eae ie Cosas 
common where there 1s an attachment e had seen one case ina y ll 
teen vears of age in which the omentum was tree and quite thin [he peri 
toneal cavity contained considerable bloody fluid plus a mass of entu 
which had rotated on itself. He has often wondered whether an incarcerated 
hernia suddenly ving symptoms of strangulation may not be due in part 


he omentum 


J 


to part 


Dr. Percy KLINGENSTEIN, speaking of Doctor Farr’s reterence to other 
forms ot oment torsion, called attention to torsion of the appendices 
epiploice which can occur intra-abdominally or in a hernia. Particularly is 
this more common in femoral herniz [hese appendices may undergo « 
plete necrosis at calcification, become detached and appear as loose tree 
bodies (corpora aliena) in the peritoneal cavity 

Dr. Joun H. Morris remarked that the etiology is the most interesting 
phase of this condition and in this respect one must consider the bearing of 
the individual and the physical development. For example, at one time hi 
had tour patients, males, all weighing about 200 pounds, all with full al 


1 
| 


domens and considerable subcutaneous fat and diffusely infiltrated omentums 

Many theories have been advanced, but the speaker thought the evident in 

filtration by tat of the omentum and their conformity to a definite staturs 
may be significant. As to the classification Doctor Morris considered that 
one can divide them into those associated with hernia and those of intra 

abdominal origin which were either related to associated pathology or wert 
idiopathic in origit [here is another side to be considered in these days of 
workmen’s compensation. He cited a case of a man riding in a motor truck 
over a rough road, suddenly seized with severe abdominal pain, put in a 
hospital, observed for two or three days, operated on and a gangrenous 
omentum found. He died of peritonitis. The medico-legal question came 
up as to whether the trauma induced was sufficient to cause torsion of the 
omentum and, if so, was this a compensable injury. 
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TRANSACTIONS 


PHILADELPHIA ACADEMY OF SUR(¢ 
STATED MEETING HELD OCTOBER 3, 1932 


The President, Dr. JoHn Speesr, in the Chair, 


Catvin M. Smuyru, Jr. M.D., Recorder 


rERY 


AN EVALUATION OF THE TANNIC-ACID TREATMENT OF B 


Dr. JAMeEs B. Mason, by invitation, read a paper with the aboy 
which see page 641. 


Dr. IsaApor S. RAvbIN said that some years ago Doctor Fergu 


himself wrote several papers advocating adrenalin and novocaine 


{ 


in the treatment of burns, but the tannic-acid method has supplant 


other used at the University Hospital. 


Dr. GeorGe M. Dorrance said that he is called upon to tr 


al 
number of burn cases at Saint Agnes’ Hospital. The reductio1 
mortality especially interested him. The general care of the patie 
important factor in this respect. Transfusions are of great valu 


dressings he uses % per cent. acetic acid. Where there is a def 


of slough, lattice-like slits are made through it and the area cov 


acetic acid and it is surprising to see how quickly the slough dis 


The debridement treatment in his experience is too severe. The « 
is higher from burns than from appendicitis. He considers burt 
emergencies and sees them immediately. If the patient is seriously 
blood count is ordered and if the leucocytes are 50,000 or ove 
outcome is inevitable. It is a common occurrence to find the ham 


be 110 and the erythrocytes 6,000,000 in these cases. 


Dr. WALTER ESTELL LEE said that tannic acid possessed one 


init 


t 


over any other method in the treatment of burns to which Doct 


has only indirectly referred, namely, the relation of the final scar 


the type and duration of the infection of the granulating surface 


wound. The amount of scar tissue which follows burns treated witl 


acid is almost nil because of the short period of suppuration. Fri 


experience with burns he had been convinced that the scar tissu 


follows the usual treatment of burns with unsterile dressings an 


ments is largely (estimate 80 per cent.) due to replacement of tiss 


1 


] 
I 


1 


by the suppuration and that tissue destroyed by the burn itself plays 


role in the formation of this scar tissue. Since the use of tanni 
ment scar tissue in their wounds has been almost negligible, and it 
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Fic. 2.—Interior of duodenum, showing multiple diverticula. 
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PHILADELPHIA ACADEMY OF SURGERY 


gall-bladder disease. A gall-bladder full of stones had been removed but 
of indigestion, pain after eating, and gas, showed no improvement for tw: 
which she was X-rayed and the diagnosis made of duodenal diverticulun 
into pancreas. This was confirmed by operation. Operation cured her of 

Gask (St. Bartholomew’s Hospital Report, vol. Ixii, 1929) advises 
tion in these cases merely because they may be picked up in the X 
the large majority give no trouble. He tells of a case that was operated 
inflammation found. Two years later, because of a continuance of sympt 
reoperation an ulcer on the lesser curvature was found, which he felt 
at the time of the first operation 

There are many complications but only a few are reported with seri 
longed retention of material in the sacs favors diverticulitis Inflamn 
ulceration. Ulceration favors perforation. 

Monsarrat in the British Journal of Surgery, 1926, reports an a 
in a woman, aged fifty-eight, with recovery following operation. Bauer (Gi 
reports a fatal obstruction 

The speaker remarked that perhaps the most interesting phase of tl 
cussed in this literature is the etiology. Most of the writers conclud 
is congenital. The studies of Falcomer and Tandler all support the 
diverticula are congenital in nature, representing abortive attempts 
of a supernumerary pancreas. Linswanger holds that they are congenit 
sense that these pancreatic anlage cause local defects in musculatur: 


the following reasons for attributing diverticula to congenital defects 


dition has been found in infants. (2) It may be multiple. (3) It n 
with similar changes in other parts of the alimentary tract. Otto Ha 
complete review of the literature of duodenal diverticula (1931), quot 


the different writers with their congenital arguments, but, neverthel 
“divertikel” later into headings such as: Das Papillen divertikel; das | 
das Traktions divertikel; das gallenstein; das sogenante kingenital 
divertikel an der flexur duodeno-jejunol—thus concluding that some art 
acquired. Odgers, of the | niversity of Oxford, suggests calling ther 
there is no obvious cause for their appearance. This includes congenit 


when there is some cause, such as ulcer, adhesions, or stricturé 


CONGENITAL DUODENAL ADHESIONS 


Dr. Harry E. Knox remarked that adhesions were spoken 
and Haden in the American Journal of Diseases of Childret 
“Transduodenal Adhesion of Congenital Origin,’ when they rey 
autopsy findings in three infants who died of vomiting from unk: 
Again, Higgins and Patterson, of England, in the Archives of D 
Childhood, in 1926, reported a like condition which they descril 
genital Duodenal Stenosis Due to Peritoneal Bands.” In Febru 
the speaker reported to the Philadelphia Pediatric Society a seri 
cases which he designated as “Congenital Duodenal Adhesiot 
then Dr. Ralph M. Tyson, of Philadelphia, reported four cases 
Estell Lee, of this Academy, in a personal communication, record 


11 


case and to these already reported Doctor Knox now adds the follow 
Case 1.—Male, white, eight days old, with a history of havi 
from birth. A diagnosis of pyloric stenosis was made and opet 
formed on the fifth day of life. Vomiting continued, was bile st 
the infant continued to lose weight and became extremely dehydrat 
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(3) Loss of weight, dehydration, constipation and lessened ut 
complete the picture. 

(4) X-ray examination is very helpful in some cases, but 
little patients are greatly dehydrated, as most of them are, vet 
gained and risk is added by the time required for the examinati 
necessity for lavage afterward. If in operating upon a suppos 
hypertrophic stenosis no hypertrophy is found the subhepatic 
always be explored. 


Dr. WALTER EsTe_ie Lee asked that Doctor Bromer discuss 
from a radiological standpoint because he has probably had mor: 
with these lesions in infancy than any one else in Philadelphi 
Children’s Hospital a child presenting all of the symptoms ot 
hypertrophic pyloric stenosis, diagnosed as such by another rad 
correctly diagnosed by him. This child was nine months of a 
unusual period for congenital hypertrophic pyloric stenosis. Thi 
a Mongolian idiot and had the physical development of a 
months. X-ray pictures confirmed the clinical symptoms of 
of the pylorus. At operation there was found an enormously dil 
measuring one inch in diameter when the stomach was distend 
and beyond this pylorus a duodenum distended to the size of 
Distal to this were adhesions of the second portion ot the duode 


gall-bladder, liver and hepatic flexure producing the obstructio1 


Dr. RAtpH Bromer (by invitation) demonstrated the ront 
of a number of cases of duodenal adhesions and discussed the 
tion of the findings. 


RHEUMATIC PERITONITIS 


Dr. Encar H. Weser (by invitation) reported the case of 
seven, who was admitted to the emergency ward of the Episcopa 
in February, 1932, with the diagnosis of appendicitis and peritor 
days previously he had returned from school feeling tired and w 
the boy was purged. The following day, severe abdominal pair 


ing occurred and these persisted until admission. Except 
during the examination there were no other complaints. The 
moved several times following the laxative. He had had a defi 


of acute rheumatic fever one year previously. Otherwise, the past 
histories were irrelevant. 

The throat was reddened; the heart revealed no demonstt 
Abdominally, the findings were those of a lower abdominal peritor 
was well-marked bilateral rigidity with acute tenderness throu 
lower one-half of the abdomen. Peristalsis was faintly audible 
was tender throughout the pelvis on rectal examination. He see: 
certain that sharp motion of the left ankle was painful. The t 
was 101°. The leucocyte count was 35,000. 

Because of the atypical appendiceal history, the throat cor 
possible significance of pain on motion of the ankle, the possi 
systemic infection, was seriously considered. The abdominal mat 
possibly being only part of the picture, laparotomy was postponed, 
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“ TRY TO 
BRIEF COMMUNICATIONS 
AN INTER-RINGED CLAMP 

A SPECIALLY designed ring clamp to hold and secure tissues 
has proved satisfactory in many diverse operations after extensiv: 
The usual ring clamp has two equally grooved rings which, w! 
fix the tissue between them in an actual bite or crush. It is requ 
all the grooves and bars match and set exactly, otherwise the entir 
surface is disturbed and the instrument fails to function properly 

}. ‘ s 


i 
\| 
’ 
ie 
Fic. 1 Use of the inter-ringed holding clamp in hemorrk<cidectomy. <A, B, ( 


the grasping parts of the instrument 





The mechanical principle involved in the type of ring clamp 
developed is not new ; its non-slip quality has been employed in th 
tongue forcep, and it is commonly used in almost all catches for hose suy 

The instrument has two rings of unequal size. The smaller ring 
4 inch) insets into the larger one (diameter 34 inch) leaving a free spac 
1 millimetre between their nearest circumferences. (Fig. 1.) It is 
free space or circular niche that the grasped tissue or viscera is fir 
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AN INTER-RINGED CLAMP 


with a minimum of trauma by the opposing and counteracting rit 


erip secure and non-slipping ; although without direct pressure and 
hal ' i 


I 

\ clamp with unequal rings has advantages peculiarly useful for sp 
operations. For hemorrhoidectomy, the smaller ring is applied to the ski 
surface of the hemorrhoid and the larger ring to mucous-membrane part « 
the hemorrhoid within the rectum. (Fig. 2.) This facilitates sl 
































tion and permits arge amount of slack mucous membrane of the rectal wa 


to be removed lwo essential requirements of the hemorrhoidal operation 
are thereby accom] lished 

| have often demonstrated the helpfulness of this inter-ringed clamp in 
deep and difficult dissections of the ampulla of the gall-bladder to free it from 
intimate adhesions and viscera Che application of the larger ring to the 
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BRIEF COMMUNICATIONS 


right side of the ampuila and the smaller ring to its opposite side per 


competent hold of this organ and helps to a clearer exposure of thi 
artery and the cystic duct. For this purpose I have provided the cla 
a long handle (10-inch). 


For vaginal operations, necessitating flap elevations and dissectior 


instrument has proved extremely useful. It is helpful and comfort 
maintain a purchase on these tissues without the annoyance of their 
by slipping or tearing during the steps of mobilization. 

Cystic tumors and organs distended by fluid or gaseous contents 
grasped with comparative security by this inter-ringed clamp. The 
tension can be easily regulated by the pressure exercised through th 
and its notched catches. 

Witt1AmM L. Worrson, M 


B) ook! i 


PROGRESSIVE LENTICULAR DEGENERATION 


WILSON’S DISEASE 


WILsoN’s DISEASE, known as progressive lenticular degeneratio1 


rare condition. Banti’s disease likewise is of comparatively rare oc 
and has hepatico-splenic symptoms in common with Wilson's diseas¢ 
ard works of pathology and systems of surgery have neglected to 


similarity and even mention Wilson’s disease with Banti’s disease 


Report oF A CAse.—A boy, aged fourteen, was admitted to hospital Ma 
complaining of his head feeling heavy. April 12 he had had a chill with fever 
mained in bed until May 1 when he noticed his feet were swollen. There were 
on his abdomen and blood in his urine. No history of sore throat. Epistaxis 
of three years. He was of Portuguese birth; apathetic in appearance, tempet 
pulse 100, respirations 20. Eyes.—Pupils react to light and accommodation. / 

Negative. Ears.—Negative Throat.—Chronic inflamed tonsils. One cat 
Lungs.—Negative. Heart—A: > P: A soft systolic murmur transmitted 


Abdomen.—Liver enlarged 6 centimetres below costal margin. Spleen felt, enlai 


tender. No varicosities. Extremities—Marked cedema of both feet and anklk 


lar reflexes, ankle clonus and Babinski test normal. No petechiz or discoloratior 
or mucous membranes. 

Laboratory Findings.—R6ntgenogram of chest and heart showed no chang 
Stool negative. No typhoid organisms isolated. Wida! negative. Repeated 
showed heavy albumin and many red blood cells which disappeared after June 

On admission blood picture showed hemoglobin 80 per cent., red blood cells 
white blood cells 7,100 (normal differential except for 10 per cent. eosinophil 
May 24 the eosinophilia was absent 

Discharged June 4 as suffering from acute hemorrhagic nephritis, wit! 
Banti’s disease. 

Readmitted June 23 complaining of constant headache. Appeared sluggish a 
gic, not interested in surroundings. Temperature, pulse, and respiration norn 
enlarged to 8 centimetres below costal margin. The lower pole of spleen w 
level of umbilicus. Icteric color of skin. Vandenbergh test normal, urine 
bile but heavy albumin and many red blood cells. Cdema of legs absent 
daily. Sinus réntgenograms normal. Blood count between July 29 and Augu 
mained normal with white blood cells varying from 7,200 to 9,200. Platelets 


i= 


Blood clotting and bleeding time normal. Wassermann and Kahn negative. Spi! 
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BRIEF COMMUNICATIONS 


THE PRINCIPLE OF THE LOOP IN BANDAGING 

CERTAIN portions of the human anatomy, because of position and cor 
tion, do not lend themselves readily to bandaging. In these locations th 
of adhesive plaster may also be contraindicated because of danger of spr. 
infection and secondly if wet dressings are indicated adhesive tape 
usually hold the dressings in place. 

Specifically we are to describe the use of this principle of bandagi: 
neck, axilla and breast. We term this a principle because it has a wid 
of application and if the surgeon is ingenious he can use this loop p1 
of bandaging in many other locations other than those to be described 

In the case of neck bandaging the surgeon is hindered by the 
tight bandage cannot be applied and that the usual method of bandaging 
a loose, slipping dressing. In the case of thyroid surgery an adequati 


bandage cannot be satisfactorily applied because of the lowness of th 


B —+> 
a 
a 7 


a 












Fic. 1 Fy 


Figs. 1 and 2 show the method of application of the loop principl 
bandaging. Using a 3-inch gauze bandage a loose loop (1) is pa 
the shoulder and under the left axilla and tied at point A. The b 
carried across the chest to point B and loop (2) placed about right 
shoulder and tied at point b. It is important that these loops are loos 
The bandage (Y) is then used to weave the bandage around neck | 
eight and cross bandaging (Fig. 2), using the loops at each reflectior 
bandage to anchor the bandage. The bandaging is done equally 
and posteriorly giving the result as shown in Fig. 2. Arrow (Fig 
that the bandage can be carried anteriorly if desired as far down as t 
level and posteriorly to the middle of the scapula. The resulting dr 
fixed without being tight, is comfortable and allows free motion of art 
dressing can be moistened without any difficulty and there is no adl 
touch skin. The dressing in our hands has been excellent in surgery 
as in thyroid surgery, carbuncles, wounds of upper central portion of chest 
and shoulders, etc. 
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BRIEF COMMUNICATIONS 


REMOVAL OF BRILLIANT GREEN STAINS 


IN REPLY to many inquiries concerning the removal of brilliant gree: 
from linen, the National Aniline and Chemical Company which manuf 
the dye has furnished the following information. 

(1) To every 4 ounces of hot soap solution add 1 tablespoon of « 
hydrogen peroxide. Immerse clothing and leave for some time in 
solution. Rinse well in cold water and dry. 


(2) Stains can also be removed by immersing clothing in a solutio1 


pared by dissolving about 200 grams of sodium perborate in 50 litres 
water. After immersion the solution should be brought to a boil and 
to boil for approximately one-half hour. Draw water off and run 


water and wash clothing thoroughly. If stains still remain, they can b 


removed by applying good soap or soap powder direct to the staine: 
Then thoroughly rinse and dry clothing. 


(3) Almost any common bleaching agent on the market will remove 


JosepH K. Narat, M 
Chi ld 
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